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In conveying to the members of the Institute^ generally, a review of 
the proceedings of the year just closed, which it now becomes their 
duty to do, the Council have to Report, that the progress made by the 
Institute has been satisfactory. 

The papers read during the year just passed are fewer than in some 
of the preceding years, but they are equally important, and some of 
them of a peculiar practical nature 3 and the discussions at some of the 
meetings have been highly interesting and instructive. 

In November last a paper was read, by Mr. Joseph Bewick, on the 
Ironstone Deposits of Rosedale, a paper, which, combined with that of 
Mr. John Marley, on the Cleveland Jronstone generally, has aided in 
elucidating the great ironstone formation of Cleveland, which has so 
powerfully attracted the attention both of the scientific and commercial 
world. And the special discussion which took place at the July meeting, 
eepedaUj on the Rosedale ironstone, has tended to throw additional light 
upon that peculiar and important deposit 

A valuable paper was also read by M^ Henry J. Plews, of Bedale, 
on the Goal-field of New South Wales, accompanied by elaborate maps 
and figures of the several fossil remains found in that important coal- 
field. Specimens of several of the fossils of this formation, nearly agree- 
ing with those of the British coal measures, were exhibited by Mr. Plews, 
and presented to the Society. 



(viii) 

The Institute has also this year been favofed by Mr. T. Y. Hall with 
extensive statistical calculations and statements of the Production and 
Consumption of Goal in France, with map. 

At the May meetmg^ a short but instructive paper was read by 
M. Laurent^ and a model exhibited; illustrative of a plan of machinery for 
Ventilating Mines, invented by M. Lemielle, and now in operation in some 
of the coal mines in France. And, at the June meeting, Mr. J. J. Atkinson, 
Inspector of Goal Mines, favored the meeting with some elaborative cal- 
culations and investigations on the efficacy and economy of such machine, 
as compared with the Aimace and some other modes of ventilating coal 
mines. 

The discussion on the Lundhill Accident, and on the Ventilation of Goal 
Mines generally, has occupied the meetings of the Institute, a subject 
peculiarly applicable to the Society. *And, at the May meeting, and 
subsequently, papers were read by Mr. Atkinson, illustrative of the Dis- 
tribution of Air in Goal Mines, and, more especially, on the subject of 
Splitting Air, and the advantages derived therefrom, and, likewise, on 
the laws which govern currents of air passing through, and distributed 
throughout mines in different states of atmospheric influences. 

At the August meetiug, a paper on the Ventilation of Mines, as con- 
nected with the system in use at Lundhill colliery at the time of the 
accident, and on the system of working and ventilating the coal mines 
of that district, illustrated by drawings, was read by Mr. John Wales, 
who also exhibited diagrams of the different modes of ventilation, and 
which led to a most important practical discussion of the ventilation of 
the coal mines above alluded to, and of coal mines generally. 

These papers, and such of the discussions as could be embodied in the 
proceedings of the Institute, will constitute important additions to the 
earlier volumes of the '' Transactions " of the Society. 

The Gouncil are glad, also, to report an increase of members, the 
number added during 1867-8 having been twenty-eight. The Society 
has, however, to lament the loss of three members by death, viz., 
Mr. Ralph Dixon, of Durham, Mr. E. Southern, of Eibblesworth, and 
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Mr. George Heckles^ of Shindiffe. The GouiicO have^ abo^ to lament 
the loss of one of the honorary members of the Society, Mr. Herbert 
Hackworth, Inspector of Coal Itfines, who died on the 13th July, at the 
premature age of thirty-four. Thus, therefore, the nett increase of 
ordinary flMnbers in 1857-8 is twenty-five. 

On the question of finance, the Council, as usual, refer to the Report of 
the Treasurer and Finance Committee. On this subject it may be stated 
that the Council have had under their consideration the ezpence of print- 
ing the papers of the Society, and will have to lay before the meeting, 
a communication which, if adopted, it is expected may reduce the cost of 
publication of their ^^ Transactions." 

On the subject of the Proposed College of Mining and Manufacturing 
Science, the Council are glad to inform the meeting that they have had 
communications with the authorities of the Durham University, from 
which they augur favorable results. Without at present going further 
into the subject, they may state, that it is their anxious wish ; and the 
meeting may rest assured that all the efforts which they can employ will 
be devoted to the accomplishment of so desirable an object. And they 
venture to hope, that they will, shortly, be enabled to lay before the 
members of the Institute, some practical proposition for their consider- 
ation. They, at the same time, beg to recommend that a renewed appli- 
cation be made to the Coal Trade of the district for their assistance in 
enabling them to overcome the financial difficulties with which the scheme 
is at present environed. 

The Council hardly know whether it falls, strictly speaking, within 
their province to advert to the interesting series of experiments still in 
progress, and now proceeding under the supervision of Commissioners 
appointed by the Board of Admiralty, on the consumption of the smoke 
of coal, and on the relative evaporative values and powers of different 
British coals. As, however, the original experiments instituted by the 
Northumberland Steam Collieries' Association, and the reports of the 
results of that series firom which the present investigation has arisen, 
were conducted by three scientific gentlemen, all ordinary members of 
this Institute, the Council feel it not improper briefly to refer to them. 
That the final results of the elaborate enquiry now making, under the 

b 
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auspices of the Board of Admiralty^ will prove of high interest^ not 
only to the cpal-owners of these districts^ but to all owners of coal 
mines, and to all interested in the use of coal for marine and mannfac 
turing purposes, they cannot doubt, and they, accordingly, congratulate 
the meetmg on the position in which this important question is now 
placed. 
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Your Fmance Committee have examined the Treasurer's Accounts for 
the last year; and heg to submit the same for your inspection. 

The balance in hand has decreased from £725 Is. Od., in August, 
1857, to £688 19s. Od., in August, 1868, arising from the purchase of 
lindley and Hutton's fossils chiefly, together with the additional expense 
of publications requiring costly illustrations. 

With reference to the Library, the Committee beg to recommend a 
continuance of outlay on this head, in accordance with the resolutions 
already passed. 

Your Committee are sorry to say they cannot meet the members with 
the same satisfaction as last year, in consequence of the suspension of 
the Northumberland and Durham District Bank, where you have £600 
deposited ; however, it is expected that the money will, ultimately, be 
recovered, with interest, in time to meet the requirements of the Society. 

At the commencement of the Institute tenders were received for print- 
ing the papers of the Institution. They now submit for consideration 
the propriety of receiving tenders again for printing and lithographing 
the Society's works. 

The Committee further take leave to suggest that a catalogue of all 
books, plans, sections, geological, and other specimens, and models, be 
made out to accompany the Transactions, and that the additions be 
recorded in succeeding years in the Annual Volumes. 
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THE TREASURER IN ACCOUNT WITH NORTH OP 

For the Year from Augitit, 1857, 

1856. Sr. £ B. d. 

July «31.-^To Balance in Hand fr9m Fifth Tear 725 1 

'* Subscripdona oolleoted ainoe Balancing at July 31, 1857, for 

that and former years 10 10 

'* Interest on Deposit Receipt in District Bank for 1 year up to 

Augrust, 1858.— £600 at 4 per cent. 24 

'* Subscriptions from 198 Members 415 16 

*' Subscriptions from Colliery-owners to this date, viz : — 

Stella £2 

lambton 10 10 

Orange 2 2 

KepierOrange 2 2 

HasweU 8 8 

BlackBoy 4 4 

Leasingthome •••.. 2 2 

Westerton 2 2 

Hetton 10 10 

NorthHetton 6 6 

South Hetton and Murton 8 8 

EastHolyweU 2 2 

Holywell Main 2 2 

Barrington 2 2 

SeghiU 5 

Cowpen * 5 



'* Sales of Publications, per A. Reid, from July to 

December, 1857 65 6 11 

Ditto from December, 1857, to July 81, 1858. . 20 3 8 
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85 10 7 



£1335 17 7 
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ENGLAND INSTITUTE OF MINING ENGINEERS. 

€9 mU wUh AtigitMty 1858. 

1858. Cr. £ B. d. 

July 31. — By ptid A. Bdd, Printing^ from July to Deeember, 

1857 £218 8 6 

'< Do. Do. DeoembertoJuly, 1858.. 201 13 

415 1 6 

** Paid Postage, Secretary 9 15 5 

Do. Treasurer 5 10 6 

Do. A.Reid 25 9 8 
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49 Gowen, Jos., Blaydon Bum, Newcastle. 

50 Coxon, F., Shelton Colliery Iron Works, Stoke, Staffordshire. 
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139 Morton, H. J., 2, Basinghall, Leeds, Yorkshire. 

140 Morton, H. T., Lambton, Fence Houses. 

141 Mulcaster, H., Blackley Hurst Colliery, St. Helen's, Lancashire. 

142 Mulvany, Wm. Thos., 1335, Carls Thor, Dusseldorf on the Rhine, 

Prussia. 

143 Mundle, W., Ryton, Gateshead. 

144 Murray, T., Chester-le-Street, Fence Houses. 

145 Palmer, A. S., Westminster Colliery, Wrexham, Denbighshire. 

146 Palmer, C. M., Quay, Newcastle-on-Tyne. 

147 Palmer, J. B., Jarrow, South Shields. 

148 Paton, Wm., Alloa Colliery, Alloa, North Britain. 

149 Peace, Wm., Hague Cottage, Wigan, Lancashire. 

150 Pearce, F. H., Bowling Iron Works, Bradford, Yorkshire. 

151 Pease, J. Wm., Woodlands, Darlington. 

152 Pilkington, Wm., St. Helens, Lancashire. 

153 Plews, H. T., Bedale, Yorkshire. 

154 Plummer, B., 5, Elswick Villas, Newcastle-on-Tyne. 

155 Plummer, Jun., R., Quay, Newcastle-on-Tyne. 

156 Potter, E., Cramlington, Newcastle-on-Tyne. 

157 Potter, W. A., Mount Osborne Collieries, Bamsley, Yorkshire. 

158 Powell, T., Newport, Monmouthshire. 

159 Ramsay, J., Walbottle Colliery, Newcastle-on-Tyne. 
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160 Ravenshaw, J. H.^ Seaham Harbour^ Fence Houses. 

161 Heed, XL G.; Cowpen Colliery, Blyth, Northumberland. 

162 Reed, Wm., Cowpen, Bedlington, Morpeth. 

163 Beid, P. S., Pelton Colliery, Ghester-le-Street, Fence Houses. 

164 Richardson, Dr., Portland Place, Newcastle-on-Tyne. 

165 Robinson, R., Stanley Colliery, Pease's West, Darlington. 

166 Robson, J. G., Old Park HaU, Ferry Hill. 

167 Robson, G., TondA Iron Works, Bridge-end, Glamorganshire. 

168 Robson, M. B., Field House, Borough Road, Sunderland. 

169 Rogers, E., Abercame Colliery, Newport, Monmouthshire. 

170 Ross, A., Shipcote Colliery, Gateshead. 

171 Rosser, Wm., Mineral Surveyor, Llanelly, Carmarthenshire, Wales. 

172 Routledge, Jun., Wm., Shincliffe Colliery, Durham. 

173 Rutherford, J., South Tyne Colliery, Haltwhistle, Northumberland. 

174 Sanderson, Jun., R. B., West Jesmond, Newcastle-on-Tyne. 

175 Sawyers, W. G., Whitehaven, Cumberland. 

176 Seymour, A., Famacres Colliery, Gateshead. 

177 Shortreed, T., Newbottle Colliery, Fence Houses. 

178 Simpson, L., Medomsley Colliery, Durham. 

179 Simpson, R., 7, Quay, Newcastle-on-Tyne. 

180 Sinclair, E., Morpeth, Northumberland. 

181 Smith, C. F. S., Derby, Derbyshire. 

182 Smith, F., Bridgewater Canal Office, Manchester, Lancashire. 

183 Smith, Jun., J., Monkwearmouth Colliery, Sunderland. 

184 Sopwith, T., AUenheads, Haydon Bridge, Northumberland. 

185 Southern, G. W., Springwell Colliery Gateshead. 

186 Southern, J. M., Whickham Grange, Gateshead. 

187 Spark, H. K., Darlington, County of Durham. 

188 Spencer, Jun., W., Corporation Road, Middlesbro'-on-Tees. 

189 Steavenson, A. L., Woodifield Colliery, Crook, Darlington. 

190 Stenson, W., Whitwick Colliery, Ashby-de-la-Zouch, Leicestershire. 

191 Stenson, Jun., W., Whitwick Colliery, Ashby-de-la-Zouch, Leices- 

tershire. 

192 Stephenson, M.P., Robt., 24, Great George Street, Westminster, 

London, S.W. 

193 Stobart, H. S., Etherley, Darlington. 

194 Stobart, Wm., Roker, Monkwearmouth, Sunderland. 
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196 Storey^ T., St. Helen's Auckland, Bishop Auckland. 

196 Stott^ B,., Ferry Hill, County of Durham. 

197 Taylor, H., Earsdon, Newcastle-on-Tyne. 

198 Taylor, H., Backworth Hall, Newcastle-on-Tyne. 

199 Taylor, J., Haswell Colliery, Durham. 

200 Taylor, T. J., Earsdon, Newcastle-on-Tyne. 

201 Telford, W., Cramlington, Newcasile-on-Tyne. 

202 Thomas, H. W., Pinchinthorpe, Northallerton, Yorkshire. 

203 Thomas, J. T., Coleford, Gloucestershire. 

204 Thomas, W., Bogilt, Holywell, Flintshire. 

205 Thompson, John, Marley Hill Colliery, Gateshead. 

206 Thompson, T. C, Kirkhouse, Brampton, Cumberland. 

207 Thorpe, R. C, Bebside Colliery, Morpeth. 

208 Tone, C.E., John F., Market Street, Newcastle-on-Tyne. 

209 Trotter, J., Newnham, Gloucestershire. 

210 Vaughan, J., Middlesbro'-on-Tees. 

211 Vaughan, Thos., Middlesbro*-on-Tees. 

212 Vaughan, William, Middlesbro'-on-Tees. 

213 Wales, J., Hetton Colliery, Fence Houses. 

214 Wales, T. E., Abersychan Iron Works, Pontypool, Monmouthshire. 

215 Walker, J. Lakelock, Wakefield, Yorkshire. 

216 Walker, Jun., T., High Street, Maryport, Cumberland. 

217 Ware, W. H., The Ashes, Stanhope, Weardale. 

218 Watson, W., High Bridge, Newcastle-on-Tyne. 

219 Webster, R. C, Hoyland Hall, Bamsley, Yorkshire. 

220 Willis, Jas., West Auckland Colliery, Bishop Auckland. 

221 Wilmer, F., Pensher Colliery, Fence Houses. 

222 Wilson, J. B., Haydock Rope Works, Warrington, Lancashire. 

223 Wilson, R., Flimby Colliery, Maryport, Cumberland. 

224 Wood, C. L., Black Boy Colliery, Bishop Auckland. 

225 Wood, Lindsay, Hetton Colliery, Fence Houses. 

226 Wood, N., Hetton Hall, Fence Houses, County of Durham. 

227 Wood, W. H., 2, Bentinck Terrace, Newcastle-on-Tyne. 

228 Woodhouse, J. T., Midland Road, Derby, Derbyshire. 
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1. — ^That the Members of this Society shall consist of Ordinary 
Members, Life Members, and Honorary Members. 

2. — ^That the Annual Subscription of each Ordinary Member shall 
be £2 3s. Od., payable in advance, and that the same shall be considered 
as due and payable on the first Saturday of August in each year. 

3. — ^That all persons who shall at one time make a Donation of 
£30 or upwards, shall be Life Members^ 

4. — Honorary Members shall be persons who shall have distin- 
guished themselves by their Literary or Scientific attainments, or made 
important commimications to the Society. 

5. — ^That a General Meeting of the Society shall be held on the 
first Thursday of every Month, at twelve o'clock noon, and the General 
Meeting in the month of August shall be the Annual Meeting, at which 
a report of the proceedings, and an abstract of the accounts of the 
previous year shall be presented by the Council. A Special Meeting of 
the Society may be called whenever the Council shall think fit, and also 
on a requisition to the Council signed by ten or more Members. 

6. — No alteration shall be made in any of the Laws, Rules, or 
Regulations of the Society, except at the Annual General Meeting, or at 
a Special Meeting ; and the particulars of every alteration to be then 
proposed shall be announced at a previous General Meeting, and inserted 
in its minutes, and shall be exhibited in the Society's meeting-room 
fourteen days previously to such General Annual or Special Meeting. 

7. — Every question which shall come before any Meeting of the 
Society shall be decided by the votes of the majority of the Ordinary 
and Life Members then ])resent and voting. 

8. — Persons desirous of being admitted into the Society as Ordi- 
nary or Life Members, shall be proposed by three Ordinary or Life Mem- 
bers, or both, at a General Meeting. The proposition shall be in writing, 
and signed by the proposers, and shall state the name and residence of 
the individual proposed, whose election shall be ballotted for at the next 
following General Meeting, and during the interval notice of the propo- 
sition shall be exhibited in the Society's-room. Every person proposed 
as an Honorary Member must be recommended by at least five Members 
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of the Society, and elected by ballot at the General Meeting next suc- 
ceeding. A majority of votes shall determine every election* 

9. — The Officers of the Society shall consist of a President, fonr 
Vice-Presidents, and twelve Members who shall constitute a Council 
for the direction and management of the affiurs of the Society ; and of 
a Treasurer and a Secretary ; all of whom shall be elected at the Annual 
Meeting, and shall be re-eligible, with the exception of Three Councillors 
whose attendances have been fewest Lists containing the names of all 
the persons eligible having been sent by the Secretary to the respective 
Members, at least a month previously to the Annual Meeting ; — ^the elec- 
tion shall take place by written lists, to be delivered by each voter in 
person to the Chairman, who shall appoint scrutineers of the lists ; and 
the scrutiny shall commence on the conclusion of the other business of 
the meeting. At meetings of the Council, five shall be a quorum, and 
the record of the Council's proceedings shall be at all times open to the 
inspection of the membei's of the Society. 

10. — ^The Funds of the Society shall be deposited in the hands 
of the Treasurer, and shall be disbursed by him according to the direc- 
tion of the Council. 

11. — The Council shall have power to decide on the propriety of 
communicating to the Society any papers which may be received, and 
they shall be at liberty, when they think it desirable to do so, to direct 
that any paper read before the Society shall be printed. Intimation shall 
be given at the close of each General Meeting on the subject of the 
paper or papers to be read, and of the questions for discussion at the 
next meeting, and notice thereof shall be affixed in the Society's-room 
ten days previously. The reading of papers shall not be delayed beyond 
3 o'clock, and if the election of members or other business should not be 
sooner despatched, the Pi'esident may adjourn such business until after 
the discussion of the subject for the day. 

12. — That the Copyright of all papers communicated to and 
accepted by the Institute, becomes vested in the Institute ; and that such 
communications shall not be ])ublished for sale, or otherwise, without the 
permission of the Council. 

*^j* It was resolved at the Annual Meeting, 6th August, 1 857, 
that an alteration of Bule 5 should be tried for the twelve months next 
ensuing ; during which there shall be General Meetings only on the first 
Thursday, respectively, of the months of October, December, February, 
April, June, and August; an arrangement which was left unaltered by 
the Annual Meeting in August, 185& 
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OENBRAL MEETING, THURSDAY, OCTOBER 1, 1857, IN THE ROOMS OP THE 
INSTITUTE, WESTOATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood^ Esq.; President of the Institute; in the Chair. 



The minutes of the Council having been read; 

The PRESIDENT; after briefly referring to the minutes read; adverted 
especial! J to two topics in them^ viz., one with reference to the sale of 
papers belonging the Institute; and the other to the necessity of altering 
the time of the General Meetings. He ultimately concluded by moving 
the following Resolutions; which were carried unanimously : — 

Finii — ^'That no separate papers should be sold, or duplicate papers delivered to 
tbe meiBlieift except bj special leave of the Council, such leaye to be gpranted only after 
./yddfration of each particular case." 

Seoemdy-^** That in future the General Meetiog^s of the Institute be held at Noon 
instead of 1 o'dock, and that the Council, preparatory to such Meeting, shall meet at 11 
fl^dock instead of 12 o'clock, as heretofore." 

The meeting next proceeded with the election of gentlemen proposed 
at the last meeting; as members; when the following were elected : — Mr. 
JameS; Llwyncelyn Colliery, Merthyr Tydvil, South Wales ; Mr. Francis 
6. HarkcT; South Durham Iron- works, Darlington ; Mr. Lindsay Wood, 
Hetton Colliery; Mr. F. H. PearcO; Bowling Iron-works, near Bradford; 
Mr. Thomas McOee, British Iron-works ; Mr. A. Ross, Shipcote Colliery ; 
Mr. W. B. ColC; Bebside Colliery; Northumberland ; Mr. John Bell, 
N<»manby MineS; Middlesbro' ; Mr. W. CockburU; Hutton Mines, Guifl- 
txro' ; Mr. Benjamin Dodd, BlaenavoU; Newport, Monmouth. - 
Vou VL— OoroBKB, 1867. a 



The President then called attention to the papers which stood for 
discussion. The first was his own^ on '^ the TJndergronnd Conveyance 
of Coals," and, as it was a subject of much importance, he would be 
glad to hear any observations from gentlemen present. Thej would 
perceive that in his paper he had given some experiments, illustrating 
the power and capabilities of the several modes of conveyance described 
by him ; but, notwithstanding, he knew there were a great variety of 
modes adopted at other collieries, and he hoped that gentlemen were 
prepared to give the meeting some information respecting them. The 
subject of the paper was worthy of discussion, as nothing was of such 
great importance as the economical conveyance of coals imderground in 
working coal mines advantageously. 

Mr. Grebnwell begged to remark that in the practice in Somerset- 
shire the great object they sought to obtain was, to bring up the pits as 
great a quantity of large coal as possible. They, however, found, from 
the peculiar make of the tubs used in the Newcastle district, they could 
not do so satisfactorily, as the effect of using deep tubs was to increase 
the quantity of small coal, by the pressure of the large coals on the top. 
The workmen found it their interest to heap the large coal upon the top 
ef the tub, and the deeper the tub the greater quantity of small coals 
produced. For instance, if the tub was two feet deep, they would, 
perhaps, obtain about 30 per cent, small coals ; but, if it were oidy one 
foot deep, the small would only be about half that quantity. 

Mr. T. J. Taylor thought such a difference very great, as it 
appeared double in one case to that of the other. The matter might be 
thus tested. They sent the coals in chaldron waggons from the pits in 
the north to the ships ; they were then deposited in the hold of the 
ship, and afterwards sent to the London market, and then lifted out of 
the ship into the barges by baskets, and yet they found they did not 
make more than 10 per cent, of small coals. ^ 

Mr. Barkus was of opinion that the size of the shaft determined the 
length and size of the tub. A tub a foot deep would occupy jSl large 
superficial area. / 

Mr. Greenwell — If they looked at the quantity of small coals they 
obtained by a deep tub, they would find it very considerable; and, 
on the other hand, when the tub was shallow they were sure to obtain a 
greater proportion of large coal. 

Mr. Taylor — ^The men put more small coal in deep than in shallow 
tubs; but was that the only reason why there was such an additional 
quantify? 



Mr. Orbbicwbll— Yes : probably bo. 

Mr. Mablbt thought^ in low seams, that the quantity of small coal 
produoed depended much upon the height of the tub, as compared with 
the height of the seam. If the tub was reduced in height, so as to 
increase the space between the top of the tub and the roof of the coal^ 
lie was of oiMnion that iiiej would get better weight and ar larger class 
•f coaL If, for instance, they reduced the tub from two feet six inches 
to two feet, they would get more space firom the top of the tub to 
the roof, and so prevent the breakage of coals to get them into the 
tubs. 

Mr. LoNQRiDaB said, to carry 10 cwt. of coal it required a tub six 
&et by four feet. He would, however, like to know the size of the tuba 
used in Mr. Greenwell's district. 

Mr. Grbbnwell — They were four feet eleven inches by two feet 
fimr inches, and one foot eight inches in height, and by them they raised 
10 cwts. of coaL 

Mr. Atkinson, referring to the subject of the paper under considera^ 
tion, and to the number of horses employed underground, asked what 
would be the fewest number of horses, which would justify the adoptioa 
of a steam-engine underground, under ordinary circumstances ? 

The President thought that a difficult question to answer, as it 
depended so much on the situation where the engine was to be placed ; 
but, in favourable situations, he had arrived at the conclusion that where 
a saving of three or four horses could be effected, it would be desirable 
to erect a steam-engine. 

Mr. Atkinson — Had iiiej to understand by this, that four horses 
were the lowest number. If that were so, they would find that, with 
the yearly cost of a horse — say, £60 — and with drivers and other 
expenses, wear and tear of horses, &c., the four horses might be estimated 
at £300 per annum. Would it not, however, be a difficult thing to 
get an engine to do the work of four horses for a less sum. 

The Presiixbnt replied that, supposing the horses to cost, with keep, 
wear and tear, drivers, (&c., £300 per annum, yet still he thought an 
engine would be cheaper, and would not cost more than about £200 
capital, and would do more work than five horses. 

Mr. Barkus — But a good deal would depend upon the duration of 
the district, with reference to the capital employed. 

The President — ^The engines are now constructed in so little bulk 
that they could be removed at the end of the week, when the pits are off 



work ; and^ as to the duration of the coal of any district^ the capital 
employed was the only question for consideration, and five horses would 
cost more than one engine. 

Mr. Barkus — But they could sell the hoi*ses after they were done 
with them, at the same price. 

The President — His experience showed him otherwise. He could 
never sell a horse for the same money he gave for him, after he had been 
at work in a pit. The engine was comparatively less reduced in value 
by use. 

Afber some further discussion on the subject, 

The President said, as it appeared to be the wish of the meeting 
that the discussion should be adjourned, he would not trouble the meeting 
further. He had not, in his paper, given the cost of working, but if 
they were prepared to discuss that point, or any other matter, it would 
be more advisable to adjourn the discussion, and the members would 
then come prepared with estimates.. The question was an extremely 
important one. Before closing the discussion, as he understood that 
Mr. Reid had an engine at work at the Pelton Colliery, different from 
any he had described, he would take the liberty of askiag Mr. Reid 
what description of engine it was ? 

Mr. Reid — ^The mode they adopted at Pelton was similar to that at 
Marley Hill Colliery, which he thought was taken from that of Pelton, 
and added that, with reference to the substitution of engine power for 
horses, a great deal depended on the description of horses. For his 
part, he was more favourable to ponies than large cart horses. 

The President stated that the Marley Hill engine was similar in 
principle to one erected on the Liverpool and Manchester Railway, by 
the late Mr. George Stephenson. 

Mr. T. J. Taylor thought unless they went closely into the subject 
of cost in underground conveyance, they had better defer the discussion, 
as there were many circumstances to be taken into consideration. 

The President thought so, certainly, but begged to observe that 
there was one feature in the exj>eriments given in his paper which was 
worthy of observation, and that was the quantity of steam used com- 
pared with the quantity of water evaporated. The experiments, on the 
ordinary engines drawing coals, gave not more than 30 per cent, of 
effective service. That was impoitant, as the conclusion resulting from 
the experiments was, that by raising the steam to a high pressure in the 
first instance, and working it expansively, there would result a saving of 



fiiel and a much greater useful eS&eU Low pressure steam held in sus- 
pension a much greater quantity of water, comparatively, than high 
pressure steam. The experiments showed that not more than 30 per cent, 
of the ^ter evaporated passed through the cylinders as steam, of the 
pressure indicated by the elasticity of the steam in the boilers. 

Mr. Atkinson stated, that if the experiments showed that only thirty 
per cent, of the water, heated in the boiler, operated in the engine, as 
efiective steam, and, consequently, that the remaining seventy per cent* 
of such water was lost to that purpose, while it would certainly indicate 
that a considerable saving of fuel might be effected by increasing the 
quantity of effective steam, and thereby reducing the quantity of water 
so lost, by adopting any precautionary measures to effect that object. 
Yet it should be borne in mind, that the saving in fuel would fall fiEur 
short of the same proportion, or seventy per cent., because, if we take 
a case for example, when the working pressure on the safety valves is 
is about 300)s. per square inch, (above the pressure of the atmosphere), 
then if the water supplied to the boiler be at a temperature of 50^, the 
heat to be imparted to the water, to convert it into operative steam, 
would be about (276° - 50° =) 226° + 972° = 1198° ; while the heat 
imparted to the water, which is not actually converted into operative 
steam, would only be about (276° — 60°) = 226°; and the fuel required 
to effect the latter would be less than one-iifth of the fuel required to 
convert the water into operative steam, taking equal quantities of water 
in the two cases, there being about 972° absorbed as latent heat by that 
part of the water which is converted into operative steam, over and 
above the 226°, which is all that is required to raise the tempera- 
ture of that part of the water which is lost by priming and by conden- 
sation, from its original temperature of 50° to 276°. In the case of 
seventy per cent, of the water not operating as steam, if we take the 
fuel consumed as 1198 x 80 + 226 x 70 = 51,760, then, if the whole 
of the water could be rendered operative as steam, the fuel would be 
reduced to 1198 x 30 = 35,940, being a saving of 

(51,760 - 85,940) x 100 ^.^ . i • a i 

-^ ■ , ^ = 30*6 per cent, only, m fiieL 

The Chairman — With regard to the water which passed through the 
cylinders in suspension with low pressure steam, the latent heat required 
to raise the whole of the water into steam was not, of course, wasted, 
as the water passed through the cylinders without being raised into 
steam, but the fuel required to raise that water from 60° to 276° was 
wasted. 
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Mr. Tttos. J. Taylor — ^That was another reason showing how necev* 
8ary it was for some experiments to be tried. 

The Presideitt stated^ he did not think the entire economy of using 
high pressure steam expansively; in low pressure condensing engines had 
been fully developed. He was of opinion that, if properly arranged,^ 
there would be a great saving by raising the steam to a high pressure first^ 
and allowing it to expand to the required pressure^ either in the cylinder 
or in a reservoir. The old haystack boilers were better adapted for the 
complete separation of the water from the steam^ than the cylindrical' 
boilers^ from their great capacity, as a reservoir for steam, and from ther 
steam passing out of the top of the large dome of the boiler, and being 
almost in a comparative state of rest on the surface of the water, little 
water is carried off with the steam; whereas, in the ordinary cylindrical 
boilers without domes, the steam passes out of the boiler, or in contact 
with the water at a high velocity, and, consequently, a larger quantity 
of water is carried off. 

Mr. Greenwbll stated they formerly used the haystack boilers, but 
they had substituted the cylindrical ; in the haystack boilers they never 
had a case of priming. 

Mr. Atkinson would be sorry to see the old haystack boilers intro- 
duced again, as they might attain what was required in the cylindrical 
by placing upon them high domes, or even elevated steam jugs. 

The President had done so both in colliery and in marine boilers^ 
he had placed domes at the top of the boiler and found they used a les» 
quantity of coals. The matter, therefore, was worth some attention. 

Mr. Barkus knew a case, which was by putting a small cup upon 
the boiler, by which the steam was made to go in side-ways, and since 
then they never had any symptom of priming. 

The President thought it ought not to be called simply priming, it 
was, in fact, carrying off the water out of the boiler, if they diminished 
the velocity they would partially cure the evil. But, independently of 
that, it was quite clear that low pressure steam held in suspension, 
mechanically, a much greater proportion of water than high pressure 
steam, the only economical cure for which was to use high pressure steam 
expansively in condensing engines. 

Mr. Barkus — With respect to the high pressure, he thought that 
after raising the steam to a certain degree of pressure, a certain quantity 
of heat passed off into the atmosphere. But, if they raised the steam 
to a very high pressure, a less comparative quantity of heat passed off. 

Mr. Thos. J. Tatlor— If Mr. Barkus meant there was more latent 



keat retainod, that was an argnment in {ayout of high pressure steam* 
The subject here dropped, after which the following discussion took 
place on Mr. Marley's paper ^^ On the Cleveland Ironstone." 

The Prbsidbn T opened the discussion by observing that the subject 
was one of great importance, comprising, as it did, an investigation of 
the mineral resources of a district which, until comparatively very recently, 
had been almost entirely unexplored ; and a district which had effected 
a complete revolution in the commercial features of the north-eastern 
part of Yorksliire and southern part of the county of Durham, and 
which would materially interfere with the other iron producing districts 
of the kingdom; he would, therefore, be glad to hear any observations 
on Mr. Marley's paper. 

Mr. Marlet begged to say that in the information already given he 
detected a clerical error in page 183, at the fourth line from the bottom, 
where he had used the words " this main bed^^ instead of " the top bedJ* 

Mr. Thos. J. Taylor felt great interest regarding Mr. Marley's paper. 
He for one thought it was not only of local but of national importance, 
as, if the discovery of the ironstone in Cleveland had not been made, 
the country would have fallen into the back-ground as regarded the 
production of iron. The entire produce last year was seven millions of 
tons, and the demand was at present greater than the supply. It was, 
therefore, clear the market would have to be supplied firom some other 
quarter than home unless they had made the discovery. He, however, 
wished to ask a question of Mr. Marley, although not strictly within his 
province to answer, because it was a commercial question, though one of 
great importance. The question was this : — Was iron made firom the 
Cleveland stone at a lower cost of production than that from clay 
ironstone under similar circumstances ? 

Mr. Marlet said, certainly the iron made from Cleveland stone was 
cheaper than that made from clay ironstone ; but he did not feel himself 
at liberty to express an opinion as to whether it was made best and 
cheapest at Middlesbro', or in what other part of the Cleveland district, 
as the question was a disputed one, and, at the same time, one in which 
a great many interests were involved in the answer. 

Mr. Potter — ^It was undoubtedly a comparative question; and, per- 
haps, Mr. Marley could say whether it was made cheaper at Middlesbro* 
than at other places ? 

Mr. T. J. Taylor said that he did not refer to any particular place. 

The President to Mr. Taylor — You referred generally to the 
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comparison of the Cleveland etone^ with the clay ironstone. The 
strongest case for comparison, as regarded cheapness of production, 
was in the Gonsett Iron-works. These works were placed on the 
Lanchester Common where the ordinary clay ironstone abounded, 
and which was as cheaply worked as at any place, as it was worked 
within twenty fathoms of the surface, and, he believed, worked 
for firom 8s. to 9s. per ton, which he thought was below the average 
price for working clay ironstone. Before the discovery of the Cleveland 
stone these works were entirely supplied with clay ironstone, worked 
in the vicinity of the works, but at present they did not use any clay 
ironstone, but brought the Cleveland stone from a distance of about fifty 
miles. This he considered a strong case. 

Mr. Thos. J. Taylor — But not a satisfactory one, because they could 
not obtain the quantity of clay ironstone they wanted. It was well 
known that clay ironstone made better iron than the Cleveland iron- 
stone. 

The President — ^The want of clay ironstone was not the difficulty, 
as they could work what quantity they required, and there was a supply 
for a great number of years. It was entirely a question of cost. They 
mixed some hematite ore with the Cleveland stone, and made, he believed, 
a very good quality of iron. It appeared, however, that a mixture of 
day ironstone with the ironstone of Cleveland greatly improved the 
quality of the iron. 

Mr. Barkus understood that the clay ironstone yielded from twenty 
to thirty per cent., while that described by Mr. Marley yielded about 
thirty-five per cent. 

Mr. Marley — Undoubtedly he stated the yield of the Cleveland 
stone to be 35 per cent., but, still, in general the yield was not more 
than 33 J per cent. With reference to what the President said respecting 
Consett clay ironstone being worked at 8s. per ton, he had not seen any 
account of it, but, from his experience of working ironstone, when it was 
debited with everything, it would not cost less than 10s. per ton. Taking, 
therefore, the railway carriage into account, the Cleveland stone would 
be the cheapest ; the ordinary clay ironstone did not yield more than 
from 28 to 33 per cent., except in particular instances. 

The President — When he said 8s. per ton, he was aware that it 
was below the average, and that generally the clay ironstone would cost 
more, but its quality was, no doubt, generally superior. 

Mr. LoNGRiDGE thought it was stated that the clay ironstone was 
three per cent, better than the Cleveland stone in the yield ? 



Mr. Thos. J. Taylor stated that some nodules realized from 38 to 40 
percent. 

The President here presented for examination a specimen of iron- 
stone, formed (as he said), of globules of iron cemented bj silicious 
matter, and which was highly magnetic, from the Rosedale beds ; after 
wbich he proceeded to observe, that according to Mr. Marley's paper the 
general features of the district were a top and a main bed, wiih a great 
mass of shale intervening, from 150 to 250 feet in thickness, and this 
might be deemed the general geological characteristic of the entire 
district. 

Mr. Marlet begged to say that the so-called top seam was in some 
places divided, and about four feet in thickness, and consisted of thin 
bands and nodules, interstratified with shale. 

Mr. FoRSTER— The main bed occurred throughout the whole district, 
but was most extensively worked at Eston. 

The President — But, looking at the general features of the district, 
there were two beds, with a very thick mass of shale intervening, and^ 
it appeared to him, that the upper bed increased in thickness southward, 
and was also richer. It did not occur at Eston, but at Staiths it did, and 
the quality there was superior to the main bed at Eston. With re- 
gard to the quality of the main bed he believed the reverse was the 
feet, viz., that the quality was superior in the north, and that it was 
divided, and inferior towards the south. Mr. Marley also stated there 
was a third regular bed at Ingleby, of less thickness than the top and 
main bands, and not so valuable, owing to its being divided by bands 
of shale. He had had occasion to go through the Rosedale district 
recently, and had examined the ironstone there, especially the quarry 
alluded to in Mr. Marley's paper, in which an analysis is given of 
what is called the top stone. At this place there is exhibited a 
sort of deposit of very rich magnetic ironstone in connection with 
the top bed of the Cleveland district. The top bed occurs all around 
Hne valley of Rosedale, cropping out to the surface all around the 
crest of the valley. But in some parts of the valley, in addition to 
this bed, and distinct from it, was this other bed or mass of ironstone, 
which, as yet, had not been fully developed, and it was not yet clearly 
ascertained whether it was a regular bed or a casual deposit. It was, 
certainly, neither the top nor main bands, nor yet the third bed, alluded 
to by Mr. Marley. Its general character was nodular, and it was desti- 
tute of shells, and was highly magnetic, which was not the case with 
either the main or the top bands. An inspection of the quarry alluded 
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to by Mr. Marley showed that it differed from the other stones in this 
respect, that while the top and main seams were connected or interspersed 
with layers of shale, this bed was devoid of shale, and was one uniform 
mass of ironstone, nodular, and forty to fifty feet in thickness, and mag- 
netic. The position was distinct from that of the top bed, which, as 
previously stated, occurred all around the crest of the valley. The drift 
was set in to ascertain whether it was a continuous bed or a casual deposit, 
and, so far as the diift had proceeded, and which was about 100 yards, the 
character was the same as in the quaiT}^, and about the same thickness. 
This drift had passed through a slip dyke, which, he thought, ran parallel 
with the valley; and, he believed, that the occurrence of the outcrop of this 
deposit in the quarry was the result of that slip throwing the stone out 
to the surface. There, also, was another locality, about two miles up 
the valley, where a deposit of a similar description of stone was found, 
but it had not yet been fully explored, though an exploring drift was at 
present being made. At the quarry a drift had been driven about 100 
yards, and it was intended to drive it 100 yards further, with the view 
of ascertaining whether it was continuous or not, and, if it extended to 
a distance, or was a casual deposit. It was, certainly, an extraordinary 
mass of ironstone, was much more rich in yield than either of the three 
beds in the district, and, as I have before stated, was devoid of shells, 
and was highly magnetic. 

Mr. Marley replied, that the top seam was at Eston, but divided. 
As to quality, he apprehended the President's remarks applied to per 
centages, or quantity, more than to quality. And, as regards the Rose- 
dale Abbey ironstone, was it a bed or a vein ? 

The President — It was certainly not a vein, and occun*ing in locali- 
ties two miles apart, and having been found to exist 100 yards in extent, 
and above 50 feet in thickness, in one locality it appertained more 
towards a bed than a vein. It was possible that it might partake of 
the nature of the hematic ironstone formation of Cumberland, which, 
though not always continuous, was of great extent. It was certainly 
entirely distinct from the other beds of the district. 

Mr. Marley wished to ask the President if he considered that what 
he (Mr. M.) termed magnetic ironstone, was distinct from the top seam, 
which he (Mr. M.) held the ironstone, two miles up the valley, to be ? 
And, if so, whether it was below or above the main bed ? 

The President — It was above the main bed. 

Mr. Marley — ^The next question he asked was whether the stone 
in Rosedale was ascertained to be a bed or a casual deposit ? 
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The Pbesibent— That had not yet been ascertained. Professor 
Phillips and himself had examined it at the same time^ and had given 
directions for certain explorings to be made to ascertain this fact, but 
they had not yet been sufficiently advanced to speak with certainty on 
this subject. All that had yet been ascertained was that it occurred in 
two localities two miles apart, and that at one of those it was 150 yards 
in width, and from forty to fifty feet in thickness. 

Mr. Marlet thought they would perceive a difference between the 
per centage of the stone in the drift, and that of the quarry, as, also, of 
that two miles up the valley. 

The President replied that there was no doubt a variety in the 
analyses which depended much upon what specimens they employed in the 
analyses, but so far as Professor Phillips's inquiries and his own went, 
they did not discover any difference. The great test of the superior 
quality of the ironstone was in the produce of iron in the smelting, and 
as some thousand tons of it had been smelted, there was no doubt of its 
superior yield over that of other beds. 

Mr. Marley was inclined to believe that this mass of stone was a 
casual deposit, and that it still remained to be proved that it was a bed. 

The President would take the liberty of alluding to another point 
in Mr. Marley^s paper, further north. Mr. Marley had given a section 
of the coal measures at Castle Eden, and had extended them towards the 
Tees, shewing the coal measures in situ underneath the red sandstone 
in that locality, and as it appeared from the sections not more than 
100 fathoms underneath. Now, he thought the coal measures lay at a 
greater angle than shown on the section, and cropped out into the 
magnesian limestone before reaching the Tees, and if so, coal would 
not be found on the South of the Tees. 

Mr. Marley — It was a continuation of the coal strata from Castle 
Eden, and the accuracy depended upon the inclination of the beds south- 
ward towards the Tees, which has never yet been proved. 

The President thought the inclination of the coal measures more- 
rapid southward than shown on the section, especially towards the crop, 
and that the southern edge of the great coal basin of Durham cropped 
out into the magnesian limestone, and did not pass underneath it. If he 
had drawn the section he would have shown the coal measures passing 
into the magnesian limestone and red sandstone between Castle Eden 
and the Tees. 

Mr. Marley — ^If he looked at the diagram referred to, on page 210^ 
he would observe that the Oughton boring, which is 87^ fathoms deep. 
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is shown as not through the sandstone. He had it upon good authority, 
that the five-four seam, supposing it went up to the lower red sandstone, 
was not distinct, whether it did so as an outcrop or a dip dyke. 

The Pbesident — His idea was this, that there was a "swally," or 
depression in the coal measures running from the Auckland district 
through Rushyford eastward. On the south side of that ^^swally" the 
coal measures rose rapidly to the surface, as at Shildon and Cockfield FelL 
Further east the magnesian limestone deposit occurred, and there the 
coal measures cropped out into the magnesian limestone, as at Trimdon 
and Wingate Grange district, and that they did not pass underneath the 
Tees near the sea. Further west, into Yorkshire, the magnesian lime- 
stone rested on the millstone grit, showing the coal measures wanting. 
Hr. Reid — ^This might be the case except at Boroughbridge. 
The President — ^The magnesian limestone was found, at Knares- 
borough, resting on the millstone grit; the shale beds of the latter 
forming the strata in which the mineral waters of Harrogate were found. 
No coal measures, however, existed in that locality ; whereas, further 
north in Durham, the coal measures cropped out to the surface on the 
western margin of the coal-field, and into the magnesian limestone 
eastwards. 
Mr. Marlet — ^The first was between Cockfield and Shildon. 
Mr. Barkus had examined one place at Wensleydale, in the moxm- 
tain limestone, and following these beds down to Bedale, there it was 
found that the magnesian limestone rested on the grit rocks. 

The President — Magnesian limestone, being a subsequent and inde- 
pendent deposit, rested upon almost all the older rocks in some 
localities or other ; and he believed that if the borings were continued 
sufficiently deep on the south of the Tees at Redcar, they would 
meet with the millstone grit, and not that part of the coal measures 
which contained the known beds of workable coal. He could not, 
therefore, adopt Mr. Marle/s views of the subject, as shewn by his sec- 
tions. 

Mr. Marley pointed out that his paper merely went to show that the 
matter "is, until proved, ideal, and only a possible fact;" and that, as 
yet, no geological fact has been proved^ which rendered the continuation 
of the coal measures impossible. 

At this stage of the proceedings Mr. T. Y. Hall's paper " Notes on 
the Coal Production of France" was read, and the discussion was 
adjourned until the meeting in December. 



NOKTH OF ENGLAND INSTIT.UTE 

MINING ENGINEERS. 



GENERAL MEETING, THURSDAY, DECEMBER 3, 1867, IN THE BOOHS OP 
THE INSTITUTE, WE3TGATE STREET, NEWCASTLE-UPON-TYNE. 



William Barkus^ Esq., in the Chair. 



The Chairman, on taking his seat, briefly apologized for the absence 
of the President of the Institute, who was prevented from attending 
from indisposition. No one regretted his absence more than himself, 
as his presence and general usefulness always had great influence upon 
all their meetings. He, therefore, hoped they would soon see their 
excellent President speedily restored to health, and once more amongst 
them. 

The Secretary having read the minutes of the Council, the following 
gentlemen were elected members of the Institute : — Mr. George Dixon, 
Whitehaven; Mr. Wm. J. Ledwood, South Bank Iron-works, Eston 
Junction, Middlesbro' ; Mr. John Thompson, sen., Marley Hill Colliery; 
Mr. John Dean, Colliery Owner, Tranent, N.B. ; Mr. Wm. Cochrane 
Carr, Blaydon; Mr. Wm. Thomas Mulvany, 1335 Carls Thor, Dussel- 
dorf, Rhine, Prussia; Mr. P. Cooper, Grange Colliery, Durham. 

The Chairman then referred to the papers standing for discussion, 
but observed that, in consequence of the absence of the President, Mr. 
Thos. J. Taylor, and some other members, he thought it better to 
postpone them until next meeting. In the meantime, Mr. J. Bewick, of 
Grosmont, would read a paper. 

Mr. Bewick, before proceeding with the paper, begged to observe 
that, before writing his paper, he had not had an opportunity of reading 
the one read some time ago by Mr. Marley on the Cleveland ironstone. 
ToL. VI.— Degembeb, 1867. o 
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The paper with the discussion onlj reached him on Saturday, and, in con- 
sequence, he had no opportunity of referring to the paper of Mr. Marley 
as he proceeded. However, after carefully reading it along with the 
discussion, his conviction with regard to the original deposit of iron ore 
was as unshaken as before the document was produced. He then read 
the paper on the '^ Ore and Ironstone of Rosedale Abbey." 

The Chairman said the meeting was much obliged to Mr. Bewick 
for his interesting and valuable paper^ but, in accordance with their 
rules, the discussion of it must be brought on at some other meeting. 

The meeting then broke up. 
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THE president's PAPER ON THE CONVBTANCB OF COALS 
UNDERGROUND. 

In this paper which was read before the Institute on February 6, 1857, 
at page 66, 6th line firom bottom, Jl^r '^ And as the 4th is no doubt the 
cheapest," &o., read ^* And as the 3rd." 
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By MR. JOS. BEWICK. 



After having had so recently brought before yon, by Mr. Marley^ an 
able and full account of the ironstone of North Yorkshire^ it may, 
perhaps, be considered that any additional contribution on this subject 
is superfluous and uncalled-for.* I^ however, have thought that a further, 
though brief, account of the ore and ironstone of Rosedale, at a time 
when it is engaging so much of the attention of the mining and iron 
manufacturing community, might not be unacceptable to the members 
of this society. I have, therefore, been induced, after bestowing much 
pains in personally examining that singularly interesting deposit, the 
magnetic iron ore, as well as the ironstone of the district, to lay before 
you the result of my investigations. 

I have been more particularly urged to do this from the circumstance 
of Mr. Marley, in his paper, making the following remarks in reference 
to this ore, that '' the most feasible solution being that it is a disjointed 
patch of the regular seam, known as the top seam, and not a vein, as 
lias been said," feeling quite sure that if that gentleman had had time 
to make a more careful examination of it, he would have arrived at a 
different conclusion. 

This iron ore, which has of late created so great a sensation amongst 

* I mmj Jost mention that when this paper was written the discoflsion on Mr. 
ICarlej's peper had not reached me, which will account for its not heing^ referred to here. 
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onr geologists, ironmasters, and mining engineers, is found in one of 
those beautiful and secluded dales for which the moorland districts of 
North Yorkshire are so celebrated, known by the name of Rosedale, 
being near to the village of Rosedale Abbey, situated about ten miles 
to the north-east of the town of Pickering, and about sixteen miles to 
the south-west of the port of Whitby. The extraordinary excitement 
which the discovery of this iron ore created arose not only from its 
great thickness and rich quality, but also from a large portion of it being 
in its natural sta!;e easily attracted by the magnet. Although I had 
long heard this peculiar deposit much talked about, and wonderful 
accounts from time to time reached me as to its amazing thickness, 
extent, Soc,, it was not till June last that I was induced to visit it. This 
apparent indifference on my part may be accounted for from the fact of 
my having previously examined the most of the dales where the lias 
formation is fully developed, and had arrived at the conclusion that out 
of the two chief ironstone deposits which it contains, only one was of any 
real commercial value, viz., that found in what is locally termed the 
marlstone series, identical with the thick bed of Cleveland ; the other, 
which I thought was the one they had discovered in Rosedale, found 
intervening the alum-shale and sandstone rock, being, in my opinions 
too coarse and silicious to be used alone advantageously in the manu- 
facture of iron. On visiting the quarry where the ore is at present 
worked, near to the village of Rosedale Abbey, I was immediately 
impressed with the striking analogy it bore in its aspect to our basaltic 
dykes, and a further examination at once led me to the conclusion that 
it was of igneous origin — ^in fact, that it was neither more nor less than, 
as I firmly believe, an extensive volcanic dyke of iron ore. This opinion, 
I know, is at variance with that of many gentlemen possessing great 
practical experience, as well as scientific acquirements. It was not, 
however, till I had possessed myself of proof sufficiently convincing and 
conclusive, as I thought, that I arrived at this opinion. The proofs 
afforded me are, first, its vertical or unstratified formation ; secondly, 
from its containing no organic remains whatever ; and, thirdly, from 
its being highly susceptible to magnetic influence, as well as exhibiting 
the appearance of its having been in a state of incandescence. 

With evidence such as this to guide you, I cannot see how any other 
conclusion can be come to than that this iron ore has been produced by 
volcanic action. The extent of this vein — ^whether of considerable extent 
or otherwise-*cannot at present be ascertained. This can only be revealed 
to us by actual experiment. By the side of the valley where it is exposed 




f;.:^ 



w\i Y 



be; 



Iron Ore 



Shale 



Ironstone (^ood) 



Ironstone (coarse) 



:*-*,9?jMwv^- 



Ironstone (moderate' 



I 



Section of the Dyke. 




17 

to riew, it is traceable, apparentl j^ for a distance of 300 or 400 yards, 
bat as it is nothing but a confused mass, thrown together withoat either 
order or regalaritj—josty apparently, as it has been ejected from the 
interior of the earth — ^it is impossible even to guess at its breadth. The 
probability is that the mass, on reaching the surface of the earth, spread 
itself over the ground on both sides of the rein, and present appearances 
farther the supposition that the vein becomes narrower in the downward 
direction, as, in excavating the quarry which is opened out on the north 
side of the dyke, the shale against which the ore rests forms an angle 
cr dope, something like that represented in diagram No. 2. The valley, 
too^ as far as we can judge, apparently intersects the vein in a diagonal 
diractioD, which, of course, will expose a much more extensive face than 
if it had been intersected at right angles. 

I again visited Rosedale on the second and ninth of last month 
(November) for the purpose of seeing what progress had been made with 
the experiments now going on, and also to inspect some ironstone which 
has lately been opened out there; and in order that I might ascertain 
Mcurately what had been done in their subterraneous explorings in the 
TBin, I took with me my circumferentor, and, with the sanction of the 
overlooker, made a survey of the workings, a sketch of which is repre- 
■ented in diagram No. 1. I found they were driving the drift in the 
heart of the vein, and apparently in a direction parallel to it It had 
then reached the distance of 193 yards, and I was told they were about 
tocommence at the face of the present two other drifts running at right 
SDgles from it, with a view of ascertaining its breadth, and until those 
trials be completed nothing further in the shape of information can be 
obtained beyond what is already known. The drift is six feet high and 
eeven feet wide, and is let at 30s. per yard, one yard producing about 
Bine tons of ore. This information was of some importance to me, as I 
gathered from it this fact, that whilst a portion of this ore is much 
heavier than the ordinary ironstone of the Grosmont district, yet in bulk 
it is somewhat lighter than the stone I am at present working in the 
mines under my charge, for it will be seen from the product just given 
that it takes 14 cubic feet to each ton of ore, whereas it only takes 13 
feet to produce a ton of our stone, thus shewing that there must be a 
large portion of extraneous matter mixed with this ore of very little 
value. I was also anxious to ascertain whether there was any visible 
magnetical disturbance produced by this vein on the needle of the cir- 
cumferentor, and in proceeding with my survey I soon found this to be 
the case, for on taking the angle between A and B, a distance of only 
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26 feet (previous to this there was no variation), I found the direction 
to be *North 87^ West, and on removing mj instrument to B, and taking 
the back sight to A, I found instead of the needle indicating North 87^ 
West, it stood at North 6° East, shewing a variation of 9^ in an easterly 
direction. It then became necessary for me, in^completing my survey, 
to fix the needle and read off the angles by the vernier. This dyke ap- 
pears to be traversing the district in a westerly direction, trending a little 
to the north, and it is a singular fact that it has never yet been traced 
beyond the locality where it is found, that I am aware of. It is more 
than probable, however, that a closer examination will discover it in the 
districts both East and West of Rosedale. 

Judging from what has been advanced with reference to this vein, es- 
pecially as regards this locality, we are naturally led to infer that][any 
considerable quantity of ore is not likely to be obtainable from a field so 
limited in its extent as this appears to be^I mean, of course, its daily 
produce — from the great di£Glculty there would be of placing a large num- 
ber of workmen in a mine so limited in its area. The working too of this 
ore, which is of a very hard and compact character, must be costly when 
compared with the ironstones of Cleveland, Grosmont, and other districts; 
and I cannot avoid expressing my belief that the commercial value of 
this mineral has been overated. Diagram No. 2 gives you some idea of 
the position in which this ore is found, though its shape, of course, is 
partly ideal. 

On the other side of the Vale, and a little to the north of the dyke, is 
seen, high up in the hill, and skirting the side of the valley, a thick 
seam of ironstone, the features of which much resemble those of the ore, 
and many are impressed with the belief that they are one and the same 
deposit. This, however, it is clear to me, is the same bed which I have 
taken the liberty of designating the top seam of the lias formation, and 
which, as I have already stated, intervenes the alum shale and sandstone 
rock, and a single glance of the experienced eye will at once detect the 
difference between them. This bed is very irregularly diffused throughout 
the whole of the lias district of North Yorkshire, varying very much both 
in quantity and quality. In some places you find it only a few feet thick ; 
next you meet with it swollen out to the enormous thickness of fifteen or 
twenty feet ; then, again, entirely wanting. In some places portions of it 
are of an average quality, but, generally speaking, it is too strongly im- 
pregnated with sand to be used, as I before stated, extensively in iron 
making. Diagram No. 3 is a section of the thickness of this seam of iron- 
* The direotkm of the back sig^ht beings, of course, 8outh S7^ East. 
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stoDOy as seen in '' Nordidaley" abont two miles to the n<Nrth of Roeedale 
Abbey, the property of Gapt. Yardon^ where it is no less than twenty feet 
thick. Four £9et of the top part of it appears rich in iron, and six feet of 
the bottom part of middling quality, and the middle portion very coarse 
indeed, samples of which I now produce. It is again met with in ^^ Hartoft 
Yale," about two miles to the south-east of Rosedale Abbey, where i^ 
hms been lately opened out, and although there is a great thickness of 
it there also, only about three feet of it appears to be of average 
quality. This stone is at present worked by Messrs. Palmer & Co., 
Messrs. Seymour & Co., and the Enkdale Ironstone Co., on the beach 
north of Whitby, and by the Whitby Iron Co. and the Hurkeyside 
Mining Co.,* in Qoathland, about eight miles from Whitby, joining the 
Whitby and Pickering Bailway, and is at present engaging the attention 
of various other parties.! 

Mr. Harley appears to have an objection to this being called the ^^ top 
seam/' and as I think it of some importance that a correct understanding 
sliould be come to as regards the nomenclature of the ironstone series, 
in a district so important as that of North Yorkshire, I may just state 
tliat my reason for designating it the '' top seam " of the lias formation 
is simply from the iiact of that rock containing only two workable 
deposits of ironstone, and that the strata immediately above it comprises 
another and distinct class of rocks, the one being a marine, and the 
other a terreous deposit^ as their organic remains abundantly testify. 
The latter, in fact, being those which may be termed the carboniferous 
series of the moorland districts of North Yorkshire. This being the case 
I think it is much better, for the sake of avoiding confusion, that the 
ironstones found in these strata should be classed according to the respec- 
tive situations they occupy in the series they belong to. 

My object in thus troubling the members of this Institution with the 
foregoing remarks is twofold. First, to shew that the iron ore of Rose- 
dale, instead of being a large mineral field, as was first asserted, and 
still believed to be so by many, is nothing more than a volcanic dyke; 
and, secondly, that the ironstone lately opened out in this locality is not, 
as it is reported to be, the main seam now being worked in Cleveland 
and Orosmont districts, but is in my opinion, if Mr. Marley will permit 
me to say so, the top seam. 

Public attention having been so much drawn to this district, and that 

• This eompany haye eloted their workings aiooe tbis was written. 

t An antljBis of this ttone, m well m the ore, with a map of the district, Imjing 
already been griven by Mr. Harlej,it ia only neoeeaary for me to refer thoee who may 
wieh mt this infinrmation to his paper. 
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to a much greater extent than any other since the Cleveland discoTeries, it 
may not be amiss, in conclusion, to glance at the prospect it holds out 
to speculators in iron mining, and the advantages to be derived firom it 
generally. There is nothing so likely to attract as that which has some- 
thing of the wonderful to recommend it, and this, I think, may very 
properly be applied to Rosedale. 

The announcement that inexhaustible quantities of iron ore had been 
found in this valley, a large portion of which was not only richer than 
any yet discovered, but was also termed highly magnetic, was so startling 
an occurrence, as to stamp the locality, in the eyes of a portion of the 
mining and iron manufacturing public, as the one of all others that 
would, in all probability, yield the cheapest and best mineral. It was, 
therefore, not to be wondered at that people from all quarters should 
flock to it, in order to examine what may be considered little less than 
a geological phenomenon. Since, however, it has been found that this 
ore is restricted within much narrower limits than was at first expected, 
its aspect has become very much changed for the worse, and it now 
remains to be seen whether the extent of it is sufficient to warrant the 
making of a railway, without which it could never be profitably worked, 
failing which, I am of opinion the ironstone of this district must remain 
some time longer undisturbed, without other markets than those of the 
north can be found for it. I understand, nevertheless, a survey of a pro- 
posed line of railway has already been made, which, it is intended, shall 
form a junction with the North Yorkshire and Cleveland Railway, the 
construction of which, however, will, no doubt, as I have already said, 
depend upon the extent of the dyke. This once ascertained, the quantity 
it contains will be a mere question of calculation. It is true they have 
enormous quantities of the top seam in this district, a large ])ortion of 
which appears to be of fair average quality, but it must be remembered 
that in the event of this railway being made, wliich Mr. Marley tells us 
will be about fourteen miles in length, it will, in all f)robability, open out 
in its route other fields of this stone, quite as well situated for working 
as that in Rosedale, and, being so much nearer a market, will, of course, 
be disposed of at a lower figure. This district being the point furthest 
south where the lias ironstone has yet been discovered, viz., within ten 
miles of the Whitby and Pickering Railway, at the town of Pickering, 
the idea naturally suggests itself that the iron districts of the West Riding 
of Yorkshire would afibrd the best market for this mineml, at any rate, 
it must be apparent to every one who knows anything of the neighbour- 
hood, that it is not very favourably situated for competmg successfully 
with some other districts in supplying the markets of the north. 
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Hr. Gordon, of Gkitesliead, exhibited a model of a pump fitted up 
with Perreaux's patent India-rubber valve, and several experiments were 
made by members present with a view to test its efficiency. 

Monsieur Francois Laurent, of Paris, was introduced by Thomas Bell, 
Esq., and exhibited a tracing illustrating a scheme for the ventilation of 
mines, which he had patented. Mr. Bell gave a brief outline of the 
scheme, pointing out its principal features, and it was understood that 
M. Laurent had prepared a short paper upon the subject, but as the rules 
of the Society confine the reading of papers to members, it was decided 
that beyond accepting lithographed drawings of the scheme, the Institute 
eonld not move in the matter. M. Laurent then intimated his wish to 
be enrolled as a member, and was proposed accordingly. 

The Chairman, on taking his seat, expressed regret that the meeting 
was not honored by the presence of the President of the Institute. It 
was, however, satisfactory to know that his absence was occasioned not 
by illness, but by a pressure of business, which obliged him to leave 
home. The first business before the meeting was the election of new 
members. 

The minutes of the last meeting having been I'ead and duly confirmed, 

The Secretary read the names of the following gentlemen, who were 
thereupon unanimously elected members of the Society, viz. : — Messrs. 
A* Davison, Hastings House, Seaton Delaval; and Jumes and William 
Vai^han, Middlesborough. 

TOL. YL^Febbuabt, 1858. 3 
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Mr. H. T. Plews then read his paper ** On the Coal Field of New 
South Wales ; " after which, 

Mr. H. LoNaRiDQE asked Mr. Plews if he found any limestone in the 
locality which he had yisited? 

Mr. Plews said a carbonaceous limestone was found up the Williams 
ri^er which might ultimately be found to have a connection with the 
fossiliferous sandstone. At present, however, that was not proved. 

Mr. Plews said, in reply to another question from Mr. H. Longridge, 
he found no sandstone comparing with our millstone grit. 

Mr. M. Dunn — Did you meet with any magnesian limestone? 

Mr. Plews — None whatever. 

Mr. Dunn — Is there any cannel coal? 

Mr. Plews said some was found and worked at Stoney Greek. He 
thought it was the coal changed by dykes. The whole country was very 
much disturbed and broken up by dykes. 

Mr. Dunn — Did you see any blind coal? 

Mr. Plews — None. 

The Chairman — ^The basaltic dykes seem to be all vertical? 

Mr. Plews — ^Yes, they are, or nearly so. 

Mr. T. Y. Hall — Is the coal generally bituminous ? Does it produce 
more ash than ours? 

Mr. Plews — ^Yes, a little more ash. It is the same coal in appear- 
ance as ours — a sound, bright^ free-looking coal, but of course it does not 
contain the same constituent parts. 

Mr. Plews said, in answer to a question from Mr. Dunn, competition 
was very much needed in the colony. 

The Chairman said the seams appeared to be very thin. 

Mr. Plews — ^They were so, generally. 

Mr. Plews said, in reply to further questions, the Australian Agri- 
cultural Company for a long time had a monopoly of the trade in the 
colony. The cost to them of working the coal was something like 10s. to 
lis. per ton, but a new company which had been started, called the New- 
castle Coal and Copper Company, could work it for 93. or 9s. 6d. per ton. 
M>. Boyd — Labourers' wages are high in the colony, I suppose ? 

Mr. Plcws — ^Yes, the men get from 48. to 5s. Cd. per ton, and a good 
workman can now make his 18s. to £1 per day. When I first went out 
there, some of them, good workmen, were making as much as £2 a day, 
and they seemed as if they did not know what to do with their money. 
They used to spend it in the most absurd way. Some, working at Four 
Mile Creek Pits, had just been paid, and so utterly at a loss were they 
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tat freah means of spending their money that they actoally bought a dozen 
of champagne and washed their feet in it. (Laughter.) 

The Ghairxak remarked that the aggregate yield of coal did not 
appear to have increased very rapidly. 

Mr. PlewS; said it increased rather suddenly at the period of the gold 
diaeorery. As soon as gold was discovered in California, Tessels were 
sent to Australia for coal, and this caused an augmentation in the yield. 
But there were no appliances for assisting them in getting a further 
▼end^ and they were obliged to set to work to get railways laid down. 

The Chairman asked if coals were used in the ocean steam-boats there? 

Mr. Plsws said they were, in the colonial steam-boats. The European 
Royal Mail Company used Welsh coal, but they had found that it did not 
answer so well as they expected, from having fallen to dust so much in 
the passage. 

Mr. Dunn — ^What is the date of the grant to the Agricultural Com- 
pany? 

Mr. Plews — ^About 1826. It has been a badly managed company 
tluoughout. 

Mr. Dunn asked if a Mr. Henderson had not the management of the 
Company's mines? 

Mr. Anderson— He was sent out by Mr. Thomas Easton. 

Mr. Plsws said, as long as Mr. Henderson was at the head of affiurs 
the pits were opened out in a proper manner and the trade prospered, 
but he died a few years after he went out, and since his death everything 
had been badly conducted. 

Mr. Dunn — ^What is the name of the present manager? 

Mr. Plews — ^A gentleman has just gone out to take charge of the 
mines. The late General Superintendent of the Company was a Captain 
Brownrigg. 

Mr. Boyd— Had you any reason to suppose, from meeting with these 
fossils in the argillaceous sandstone, that you were approaching the old 
red sandstone ? 

Mr. Plews — It is the opinion of several eminent geologists that the 
coal may belong partly to the Devonian, but, with the exception of one 
or two fossils, common both to the lower carboniferous and to the upper 
old red sandstone, there is nothing to justify this opinion. 

Mr. Hall— What is the largest quantity of coal produced in one 
year? 
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Mr. Plbws— The last returns were published in 185d^ when tha 
production was about 200^000 tons. Last year the vend was about 6000 
tons per week^ giving a total yield of 250^000 tons from the whole of 
the collieries. That is the vend at the shipping shoots. 

Mr. Dunn — ^I suppose they don't screen the coals ? 

Mr. Plbws — ^They have screens but they are very ofken dumb. The 
trade has not been much fostered. 

The Chairman — By the '' shoot" yon mean the shoot into the shipf 

Mr. Plews — It is the loading place. 

The Chairman — There are no harbour charges^ are there? 

Mr. Plews — No ; no charges or dues whatever. 

The Chairman — Is the competition considerable 7 

Mr. Plews — No, not sufficiently so. 

Mr. Dunn — Is the royalty rent-free ? 

Mr. Plews — ^The rent at the Newcastle Coal and Copper Company's 
Mines was Ss. per ton, but the Company having amalg^amated with 
private parties holding royalties under the same lessor, the lessor himself 
became a partner in the concern, with the arrangement that he gets one 
quarter of the profits, with a certain rent of £8000 per annum. 

Mr. Plews said, in answer to Mr. Dunn, the above-mentioned land 
was originally granted to a person named Scott, who was obliged to sell 
it. The usual terms of lease were Is. to Ss. per ton on the workings, and 
a lease of ten to twenty-one years. 

Mr. Hall — Do they expect they will get it cheaper in that way ? 

Mr. Plews — I don't know what their idea was, but it was a most 
extraordinary one. 

Mr. Hall — Did the lessees force the lessor to take one-quarter, or 
did the lessor force the lessees to give it to him ? 

Mr. Plews — ^I cannot tell, of course, the arrangement, but I believe 
the lessor forced the lessees. 

Mr. Berkley asked if the government were not working the coal 
for their own use ? 

Mr. Plews — No, and have not for many years. 

The Chairman said, he was sure there could be but one opinion upon 
the paper that had just been read. It was a very interesting paper indeed, 
and relating to so remote a part of the world, could not fail to prove a 
valuable addition to their published proceedings. The talent displayed 
in it entitled Mr. Plews to the highest credit, and he thought the thanks 
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of the Institate were joetlj due to him. He begged to more that the 
Society tender Mr. Plews its thanks for his interesting paper. 

The motion was nnanimoosly agreed to. 

Mr. Plbws, in acknowledging the compliment, said, he had to apolo- 
gise for haying been a member of the society so long without haying con- 
tribated to its literatorOy but the fietct was Aat when he was in Australia, 
probably owing to defectiye postal communication, he received no tidings 
of the society and never saw its published Transactions. The various 
parts were sent to his friends, by whom they were regularly transmitted 
to Australia, but by some mishap they never reached him, and he merely 
knew that the society was still existing. 

The Chairman — How long were you away ? 

Mr. Plsws — I have been absent above four years. 

The Secrbtart said the parts had been regularly sent to Mr. Plows' 
relatives. 

The meeting then broke up. 



LI.., 



JCtTI 



N M9 A- 



I 



ON THE 

JAinELD OP NEW SOUTH WALES. 

By MR. HENRY T. PLEWS. 
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WxtM the pioneers of Australian emigration arrived within sight of their 
^^jftaniBed land/' the first object which met their eyes was a range of 
Pl^ land; apparently like a continuous chain of mountains, looming, 
llM ind indistinct, in the distance. This range the j named, not inaptly, 
pHf^Blne Mountains." On their arrival in the magnificent harbour of 
IM Jackson, these hills were found to be at a distance of about thirty- 
Ihir^es inland from the coast at that point. 

* i| the course of a few years, when their flocks and herds had increased, 
liiilfliey found that it would be necessary to penetrate further into the 
poilliy in search of more extended pasturage, these hills formed an 
I to their further progress, that, for a period of twenty-five years, 

b tDI 1818, could not be overcome. 

tluB range of hills, rising in several places to 6,000 feet, and in one 

-Mount Eosckiusko— to 6,500 feet above the sea level, is the great 

Alps or Cordillera, and extends not only along the whole 

\ of the east coast of New South Wales, but is found continuous in 
^m Diemen's Land, or Tasmania, to the south, and in New Guinea to 
sW north. 

' b 18 principally on the western slopes of this range, and of its advanced 
%nn, that the gold is found which has given this ** Land of Ophir*' 
iMi a prominent place in the annals of the world's history. 

Ubis chain has an axis of granite, passing into syenite and diorite, 
^ilih greenstone and porphyritio, and amygdaloidal basalt and quartz. 
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These, with the metamorphio rocks, compose the great extent of thi 
chain ; but at that portion of the chain near Sydney, called the Blm 
Mountains; the sandstone, which has received among geologists ths 
distinctive name of the ^^ Sydney sandstone," and which flanks both 
aides of the chain, is elev&ted (the granite and other igneous rocks not 
bursting through), and forms a large plateau or table land, about fiortj 
miles across. At the foot of the abrupt and precipitous escarpment 
near Penrith, formed by this upheaval, where its height is from 1,200 
to 1,400 feet, the argillaceous coal shales, which have been elevated 
coincident with the sandstone, may be seen cropping out. 

Flanking this Cordillera, on both its eastern and western sides, an 
the thick beds of the Sydney sandstone, superimposed upon the coal 
measures. 

THE SYDNEY SANDSTONE, 

This sandstone is the prevailing characteristic feature of Australian 
geology, and covers, according to Sir Thomas Mitchell, 6-7ths of the 
whole siu*face of nineteen counties, from Yass Plains on the south to the 
Liverpool range (the name given to the Cordiliera in the Hunter River 
district and the north,) on the north, and has been, since his exploration, 
found to extend still further. The description of this sandstone is thus 
given by Dana : — It is a soft friable rock, of fine texture and light 
sandy colour. It consists of minute grains of quartz, with particles of 
decomposed feldspar of an opaque white colour, and scales of light- 
coloured mica } the quartz usually predominates. The colours of the 
layers are white, grayish white, and yellowish like ordinary sand, also 
varying to light blue, and grayish blue at Parramatta : there are also 
reddish shades. The colours are very often arranged in curved parallel 
bands or waving lines, and concentric oval figures. Iron ore, in the 
form of sand, is common, and it also occurs in seams. The disseminated 
iron is so abimdant that exposure to the air and moisture soon rusts or 
reddens the surface, staining the rock to a depth of some feet. Magnetic 
iron sand is met with along the road sides and on the sea beaches. 

Wherever this sandstone prevails, most of the water — north, south, 
east, and west — is brackish. The prevalence of salt springs is a predo- 
minant character of the inland waters of Australia, more than half the 
wells sunk bemg brackish. 

Many of the northern tributaries of the Hunter, and of the Darling, 
west of the Blue Mountains, are brackish. 
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There are some accredited instances of the discovery of mineral salt 
in the sandstone. Some of the salt lakes in the interior have their waters 
denser than the ocean^ and their shores are covered witli plants peculiar 
to salt regions. 

There are occasional beds of conglomemte in this sandstone, and at 
Woolongt)ng (Illawarni district), and Newcastle (Hunter River district), 
where the coal measures appear, the superincumbent stratum, which, 
apparently, is composed of the lower beds of this sandstone, is almost 
entirely a conglomerate of quartzose pebbles, of vai-ious colours, with 
pieces of lignite, coal, and ironstone, cemented together with sand and 
the oxide of iron. 

To the west of Sydney, and between it and tlie Bhie mountains, this 
nndstone is depressed, and forms a small basin, through the centre of 
which flows the South Creek; this basin is filled in with amass of shales 
tad calcareous grits and sandstones, the lower beds intercalated with 
thin streaky layers of coal, as at Camden, George's river, &c., and these 
attain a thickness of about 800 feet. Stigmuria, sigillaria, coniferous 
wood, and various species of pecopteris have been found in these shales, 
and at Wirionil, near Campbeltown, the Rev. W. B. Clarke discovered, 
in blue shale immediately over the Sydney sandstone, casts of heterocer- 
cal ganoidal fish, and casts of the intestines of sauroidal and other fish. 

Induced by the appearance of these shales, the Australian Agricul- 
tural Company, more than twenty-five years ago, put down a bore-hole 
near Parramatta, on the banks of the Parramatta river, a depth of 300 
&et, in the expectation of finding a workable seam, which would have 
been extremely valuable within so short a distance of Sydney, this they 
did not succeed in finding, and it is evident that no workable seam exists 
above the Sydney sandstone. 

ILLAWARRA DISTRICT. 

Proceeding down the coast to the south a distance of about thirty-seven 
miles we find at Bullai (vide Plan No. \) the underlying coal measures 
just appearing at high water mark, and, rising at an angle of four 
degrees, they stretch obliquely into the country and end at Mount 
Keera, near Woolongong, in an abrupt escarpment, about 1200 feet in 
height above the sea. The section attached to Plan No. 1, and the 
Section No. 1 Plan No, 2 (from George's river to Woolongong), show 
this escarpment. 

There are here seven seams exposed to the day, the highest seam at 
Vol. YI.— Febbuary, 1868. e 
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about 800 feet above sea level, overlying these are alternations of shale 
and sandstone, conglomerate and the Sydney sandstone. Immediately 
under the coal, and forming the foot of the hill, is a very argillaceous 
and concretionary sandstone of a light greyish blue, or greenish tint, 
this forms a gently imdulating country about tbe town of Woolongong, 
and further to the south, near Eiama, is overlaid by the intruding 
basalt. Its plane of dip here is N.N.W. or N.W. This sandstone is 
comparatively rich in fossils, a list of which will be given hereafter. 

The basalt overlying this bed has evidently been ejected while it was 
under the water and while the enclosed fossils were in a living state, as 
immediately under and in close conjunction with tbe basalt they are 
highly silicified, and they continue to be so for a considerable distance 
up the coast, gradually, however, losing that appearance as they recede 
from the basalt. 

The coal of Illawarra is very inferior and far behind the Hunter 
River coal in appearance and quality. The following analysis is given 
by Professor Silliman, jun. — 

Coke, or fixed carbon 65*125 

Volatile carbon 15-850 

Ashes 19025 

100-000 

Specific gravity 1*439 

There are three of the seams wrought by means of day drifts, to a 
very limited extent ; the vend, with the exception of an occasional small 
shipment to Sydney, is entirely landsale, as the natural facilities for 
shipping the coal are very small indeed, there being no river nearer than 
the Shoalhaven, and the coast for a number of miles both to the north and 
south presenting no inlets which might be converted into safe and com- 
modious harbours ; the boat harbour of Woolongong, the principal sea- 
entrance and outlet to this district is only accessible to vessels of less 
than fifty tons, and is extremely small. 

NEWCASTLE ON THE HUNTER BIVER. 
RetiUTiing to Sydney, and proceeding from there up the coast, to 
the North, the Sydney sandstone presenting abrupt blufiPs and headlands 
seaward all the way, we find the coal measures appearing some dis- 
tance to the south of Reid*s Mistake, as the South Headland of Lake 
Macquarie is named ; the coal dips under the entrance to the lake, under 
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level, and under the North headland, which is composed of low 
dy hills, and continuing, for about four miles further north, to run 
' these hills, it rises again at Redhead a high sandstone bluff ab- 
dy thrown above the sandhills. 
; From here the coal seams continue exposed in the face of the clifi, a 
ace of six miles further, ue,y to the mouth of the river Hunter, but 
Itos much broken up and disturbed by faults and lateral pressures and 
L qiheaval, causing a series of undulations, the splitting of seams, and the 
r Jnming together of two or more. 

r ^ At the highest point, Ehanterin or South Shepherd's Hill, about half 

way, there are five seams exposed. (Tide Plan No, 2, Section No. Q.) 

Standing out some distance from the mainland or Signal Hill, is 

jlfobby Island, and between this and the Signal Hill, used formerly to be 

' !in entrance to the river, but the water being shallow and only admitting 

■ vessels drawing little water, a breakwater has been thrown across, thus 

^. =iiIIowing the whole volume of the river to pour through, and scour out 

; tiie present entrance, between Nobby's and Stockton, or the North 

"K Xainland. 

Two small seams (the 2 ft. and 4 ft. seams) are found on Nobby Is- 
; land, and a trap (greenstone) dyke, throwing down these seams to the east 
' ihree inches, passes through the middle of it in a S. E. and N. W. direc- 
tion, coking the coal for some yards on each side of it. 
• The top stratum of Nobby Island (vide Plan No. 2, Section No. 3 J 
m the quartzose conglomerate mentioned before, as forming the lower 
beds of the Sydney sandstone, the two-feet coal lies next, and immediately 
under it is a very peculiar fine white stone, ribbed or layered almost like a 
ribbon- agate, having a conchoidal fracture, with translucent edges; this, 
from its great resemblance to ^' chert," has received that distinctive 
name, but it is only an argillaceous shale, containing about 2 per cent, 
of silica, and has probably received its peculiar appearance from having 
been imder water when the latter was highly heated by the eruption of 
the above and other dykes. This appears to me the most likely and the 
most feasible way of accounting for it, and the probability of it is 
strengthened by the fact, that this chert, which for several miles down 
the coast to the south, as well as for several miles inland to the west, 
eontinues to overlie the coal, and to hold the same position immediately 
inferior to the conglomerate, loses its cherty appearance gradually as it 
recedes fi*om this dyke. 
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Crossing now the Hunter river firom Nobby Island^ we proceed alonj; 
a coast line of low sandy dunes and ridges, until we reach the south head- 
land of Port Stephen, and here we find the carboniferous beds thrown 
off to the south by porphyry. 

Turning now to the west and proceeding inland towards Baymond 
Terrace, on the Hunter river, we traverse what we may presume to be 
the east line of outcrop of the Hunter river coal-field ; as at Raymond 
Terrace we find a sandstone overlying silicious breccia, cropping out from 
nnder the bed of the river, presenting the same appearance and nature, 
and containing many of the same fossils as the sandstone which underlies 
the coal at Woolongong. ( Vide Section No. 2, Plan No. 2.) 

Further west again, and beyond West Maitland, the same sandstone 
is found at Harper's Hill, and the coal and it continue to be found at 
intervals, in the same relative position, all the way up to and on the 
flanks of the Liverpool Range, or Cordillera. 

Most of the faults which dislocate and break np the seams between 
Nobby Island and Lake Macquarie, and all the greenstone and trachytic 
dykes firom Nobby Island down the coast to Broken Bay, have a general 
direction of from nearly south-east to north-west, and in this direction 
the coal measures are, by upheaval, contraction, and lateral pressure 
together, folded up and down, in long or short imdulations, so that the 
coal beds are alternately elevated and depressed, and the underlying rocks 
made to partake in similar changes, becoming prominent at points where 
the strata fold anticlinolly, by which the lower beds seem to occupy an 
apparent position not actually belonging to them ; the consequence of 
this is, that every few yards has its own peculiar dip, and it, therefore, 
becomes a matter of gi*eat difficulty, and, in most cases, with the few 
data, there exists, at present, from the scarcity of bore-holes, shafts, and 
wells, of almost utter impoicsibilitj to pronoimce, with any certainty, the 
relative position which a seam found inland may hold with the rest in the 
cool measures. A.s, for instance, in the section from the coast inland 
(Plan No. 7), there are at that particular point of the coast three seams, 
the top one overlaid by grey post and conglomerate; three-quarters of a 
mile, in a direct line inland (the section takes it obliquely and makes it 
a mile,) from the coast, however, all these three seams die out, and when 
we reach the D, or bore-hole pit, we find a seam totally unlike any of 
the above three, yet overlaid by the grey post and conglomerate, and no 
seam below it for a depth of 294 feet; it is, therefore, little more than 
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mxnere guess to say that this seam consists of the two lowest seams, the 
yird seam and the lowest seam in the F pit run together ; this seam 
dips in almost e^esj direction from the shaft, thus : — 

Atshaft dips 4° S.W. 

At the northermost part of the workings . • 99 4° N. W. 

At the south-west side ,, 12° S.B. 

And at the north-east side ,, 7° S.E. 

Then, again, at a further distance of about a quarter of a mile, or at 
bore-hole No. 2, this seam thins out to half its thickness ; and at bore- 
hole No. 1, this and every other seam has totally disappeared. Still, 
when we reach the banks of the Hunter, we find a seam cropping out, 
nearly at the level of the river, of the same thickness exactly as this seam 
at bore-hole No. 2. 

There can be no doubt that, after the undulatory movement above- 
mentioned had taken place, the valleys formed by the synclinal curves 
became large inland lakes, and extensive denudation and future silting 
up consequently followed. This is the only way in which I can account 
for the disappearance of the coal on both sides of the D and E Pits, and 
at other similar places. 

This denudation and washing away of the synclinal curve of these 
undulations will, I am persuaded, be found to be pretty general, especially 
as we approach the river and the coast, and the most coal will continue to 
be found in the ridges formed by the anticlinal angle of undulation. 
This has hitherto been the case, as at Burwood, &c., £c. 

FOSSIL FLORA OF THE GOAL {vuU Plan No. 3). 

From the contrarieties which nature in Australia seems to delight in — 
in its existent botany as well as in almost everything else, its trees and 
plants being so totally different from those of any other portion of the globe 
that some of them shed their bark instead of their leaves — one would 
naturally be led to expect that the Fossil Botany as well would be com- 
pletely dissimilar to that of other countries. This is, however, so far as 
the discoveries up to the present time have proved, only the case to the 
extent of some of the species being different ; and although there is an 
extraordinary paucity of genera, species, and individuals, the sequence 
with which they appear in the geological formations discovers laws similar 
to those which regulated the succession of genera and species in other 
parts of the world. 

The '^ glossopteris browniana" is, of the filices, the one most prevalent 
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la tha ooaL It is rwj •bondaiity and, I betiere^ it is chanoteristitf of all 
iha ooal fbond in Australasia. The lanoeblata leaf or frond of this finrn 
is, at the first glanoSi so similar to the leaf of the ^encalyptns^' or gum 
tree, that by many it has been taken to be the same, but on doaer 
examination it will be fimnd that the eooalyptos leaf has an intramarginal 
Teinlet running up each sidey which the ** glossopteris*' has not. 

Goont Strzeledd, in his '^ Physical Description of New South Wales,'' 
in comparing the New South Wales coal fossils to those found in the Burd- 
wan coal field of India, states that the Australian coal fields are entirely 
deficient in the genera Sigillaria, Lepidodendron, Calamites and GoniferiB. 
TbiB is cerbdnly not the case, particularly as regards the two latter 
genera, which are comparatively common. The two former, it is true, 
are exceedingly rare^ and I have not myself been able to find any speci- 
mens in the coal measures in the immediate neighbourhood of Newcastle 
that I could pronounce, with any confidence, to belong to those genera ; 
but the Bev. W. B. Clarke states that he has discovered species of sigil- 
laria and lepidodendron on the Paterson river, at Muswellbrook, and at 
Woolongong, and he further gives the following list of fossil flora :— • 
Pecopteris, neuropteris, odontopteris, cydopteris, sphenopteris, glossop- 
terifl^ genus intermediate between taoniopteris and glossopteris, halonia, 
reed-IilEe stems, calamites, phyllotheca, seugophyllites, equisetum, lyoo- 
podites, new genus of plants with wedge-formed stems, lepidodisudron, 
sometimes lepidostrobi, ulodendron, sigillaria and stigmariS; conifers : in 
all about sixty species. 

With respect to coniferse, there is at Bedhead, six miles from New- 
castle, the remains of a fossil forest on a broad bed of shale, imcovered at 
low water — the roots and trunks of the trees, some of them three feet in 
diameter, evidently in the situation where grown — completely converted 
into rich ironstone, partially hydrated by the action of the air and water. 
Three miles nearer Newcastle, there are a few more trunks } and at eight 
miles north-west from Singleton are the remains of another fossil Sorest^ 
imbedded in the same description of rock as those at Bedhead. 

THE FOSSIL FAUN^ {vide Plan No. 4). 

The fossil zoology of the coal measures of New South Wales is also not 
very striking in the number of its genera and species. The following 
have been found in the argillaceous concretionary sandstone underlying 
the coal: — 

At Harper^ $ JERff.*-Bellerophon, platyschisma, pleurotomaria, conu- 
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kria, spirifiBr, soleourtus, moeonia, nucula, eurjdesma, cypricardi 
paehTdomiu, choBtiteSy hemetrjpa. 

At Illanfarra, — ^Plenrotomaria, natica, platjscbisma, theca 
tmhntiilay prodactus^ spirifer, solecurtus, cardium, pholadomj 
riima, astarte, astartila, cardinia, nucula, cjpricardia^ mceonia, ei 
afieula, pecten, pterinea, choetetes, pentadia (crinoidal)^ conul 
loffophon, pachjdomuSy orthenota» notomja, iDocernmus, stepopo 

At Olendon. — Conularia, spirifer^ astarte^ pLoIadomjn^ cj 
iieimtella, ducuIu, avicula, and encrinital remains of one or two i 

In a grey post, about seventy feet below sea level^ at Ne^ 
heterocercal ganoidal fish, similar to the one found at Campbelll 
diaooTered. 

EXTENT OP COAL FIELD. 
The plane of dip of the coal measures in the Hunter River dis 
I stated before, exceedingly variable, from one degree to sixtee 
ind more, to nearly every point of the compass, caused by the 
locitiona, and the undulations mentioned above; but there can 
Ambt, after a due examination, that the general and mean d 
eoal field ia to the south, or perhaps a little to the east of sou 
dip at Raymond Terrace and at Nobby Island being to the soutl 
cai the coast between Sydney and Broken Bay being westward 
dip of the seams at Illawarra being north west, the longitudin 
thia basin is, therefore, most probably in a direction nearly nortl 
■omth west, that is, nearly parallel with the escarpment of the 
fi^dney sandstone, at the back of Woolongong; the Illawarra b 
^^n its eastern and the Newcastle beds on its western side. 

The transverse axis in this case will run, as it ought accordi 
physical conditions of the country, nearly through the mid( 
Lty of Cumberland, and the trough or depression filled by 1 
and sandstones that is between the Hawkesbury river anc 
vekson estuary, the former occupying a line of faults continue 
course of the Colo. The Hunter river also occupies a simil 
tB parallel to this axis. 
The strike being thus north east, it is evident that there must 
SderaUe tract of coal measures washed away to the eastward 
Stastle, or sunk by a downcast fault below the ocean. 

The seams at lUawarra, dipping four degrees, must be the 
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ewrtB of one of ihe before-named imdulatfone^ as if we take a dip of oily 
one degree from Newcastle to the south, and from lUawarra to tiie noHb^ 
ihe synclinal onnre will meet at Broken Bay, which is exactly half wi^^ 
at a depth of abont 6000 feety the depth of the seams if continnone at 
that angle. Now, as the coal shales, as stated before, are discovered et^ 
ping out in the deep yalleys at the foot of the immense escarpment canaad 
by the npheayal of the Blae Mountains, near Penrith, and as coal i^ 
parently identical has been discorered at the foot of Mount York, in the 
Tale of Glwydd, 2100 feet above the sea, and as the computed greatest 
thickness of the Sydney sandstone, (which is, so far as has been yet dis- 
Qovered, immediately superimposed on and conformable with the coal 
measures,) measured at right angles to its dip, is 1200 to 1400 feet, ft 
is apparent that a fenjlt of great magnitude must exist, throwing the 
seams up to within 1500 or 1600 feet of the surface at Broken Bay. 

Further discoveries of course may very much modify this view, or in- 
deed prove it to be altogether erroneous, but in the meanwhile taking it to 
be correct, the foil area of this coal-field lying to the east of the div]4|Ag 
range or Cordillera, will be about 15,000 or 16,000 square miles, ig^ 
ihe whole of this area, except where the igneous rocks have burst through, " 
is, in my opmion, occupied by the one contemporaneous series of carbooi- 
lerous formation, the whole of it of course not being available. 

Up to the present time, although boreholes have been put down to a 
depth of four hundred and fifty feet below high water mark at Newcastle^ 
the number of consecutive seams found there at any one place has never 
exceeded six, giving an aggregate of about 19 feet, thus the depth of the 
coal measures is by no means great. At Mount Wingan, near Murrur- 
rundi, on the eastern flank of the Liverpool range, where the coal crop- 
ping out, has at sometime spontaneoiisly taken fire and is still burning, 
the foBsiliferous sandstone of Harper's Hill, Baymond Terrace, and Woo- 
longong, interpolate seams of coal, so that it is not improbable that seams 
may be found throughout the coal-field intercalated with or overlaid by 
this sandstone, and if this coal-field belongs to the same era as the inde- 
pendent coal measures of this country, which, in my opinion, there exists 
no sufficient reason to doubt, these lower seams will be identical with the 
seams of our mountain limestone. 

If the depth of the Hunter river coal-field, however, is so slight in 
comparison with the coal-fields of other countries, the extent of country 
lying between the several extreme points where coal has been discovered. 
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floatb, emt, and west, and where the Sydney sandstone, existing 
aurface stratum, it is not improbable the coal seams may be also 
ent throughout, is so enormous as to be second, I believe, only to 
il-fields of North America. 

31 enumerate a few of the localities where coal has been found } 
I the Hunter river district ; some distance south of Lake Macquarie, 
B Macquarie, Morpeth, Four Mile Greek, Hexham, Sugar Loaf 
8, Wallis's Creek, Stoney Creek, Anvil Creek, Black Creek, Pur- 
n, Glendon Brook, Tolga Creek, on the Paterson, WoUombi 
f Leamington, Wollon, Jerry's Plains, Sadleir's Creek, Junction of 
obk and Falbrook, Ravensworth, Maidwater Greek, Muswellbrook 
I the old slate rocks burst through the coal), Edenglassie, Pierce- 
Bengala, Page's River, Murrurrundi, Kingdon Ponds, Mount 
m Wailand's Range, Scone, junction of Goulbum and Hunter 
J and in many other localities. 

n Newcastle to the north, as far as the Mackenzie river, in S3^ 
latitude (where coal, identical in its features with the Hunter 
eoal was found by Dr. Leickhardt), the coal has been found 
ly intermediate points, as at Port Macquarie, and on the banks of 
isbane river, Moreton Bay, (vide Plan, No. 8,) where it is worked 
oiited extent, and as a sandstone similar to the Sydney sandstone 
at the Gulf of Carpentaria, in Torres' Straits, it is not improbable 
le measures continue further north still. 

the south, four seams are also said to occur near Cape Paterson, and 
sstem Port, in the Colony of Victoria. Coal has also been foand 
stem Australia, Eerguelen's Land, aod in New Zealand, the latter 
g the same distinctive features, and apparently holding the same 
^cal position as the coal of New South Wales. In Van Diemen's 
now called Tasmania, the coal which is found and worked is known 
of the same age as the Hanter river coal. The following is an 
lis of coal from the Jerusalem basin, Van Diemen's Land : — 

Carbon 6818 

Hydrogen 8-99 >^" 

Ash 19-20 

Sulphur 1-12 

Nitrogen 1-62 

Oxygen 5-89 

10000 
)L, VI.— February, 1858. v 
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AG£ OF THB COAL. 

I have now arrived at that portion of mj subject which I approach 
with the greatest diflBdence, as, among far more experienced geologists 
than myself, the geological age of the Australian coal-fields is still a 
" yexata quaestio." 

The extreme paucity of fossil specimens in the Sydney sandstone make 
it a matter of much hesitation to pronounce its particular place in the 
geological series. 

The ganoidal fish, with their heterocercal tails/ discovered in the 
sandstone, and immediately above and below it, being evidently per* 
mian in their type, and the existence of mineral salt inland, where the 
upper saliferous marls may exist, with the great prevalence of salt 
springs, certainly would lead us to infer that it belonged to the lower 
new red sandstone series. It is in its connection, however, with the coal 
measures, in conjunction with the above — the coal measures containizigy 
as they do, so many of the fossils prevalent in the carboniferous epoch*— 
that we first begin to feel more certain that this may be the case. 

Little doubt can exist, after a careful examination of the fossil botany 
of the coal measures, in my opinion, as to the position which they hold 
in the geological scale, and as to the epoch they belong to. 

The Woolongong, Raymond Terrace, Harper's Hill, Glendon, and 
Huunt Wingan, fossiliferous sandstone, contains such a comparatiye 
abundance of carboniferous limestone fossils, that it remains only for us, 
with the present scarcity of data having reference to the underlying 
strata, in the meantime to suppose it to be the equivalent of, in New 
South Wales, and to hold the position of the mountain limestone of our 
own coal measures here. 

COLLIERIES OP THE HUNTER RIVER DISTRICT. 

In the former days of the colony, and while it was a penal settlement, 

a prison stockade was formed at Newcastle, and many of the convicts 

were employed in working the two lower beach seams (the Dirty seam 

and the Yaid seam), by means of shallow pits and day levels, to supply 

• One of thepe fish, found nt Parramatta, is evidently a species of " palcBoniacus,*' 
while another, found at Cockatoo iHland, Port Jackson, I believe to belongs to the genua 
** platysomus ;" and another, found also at Cockatoo, has been named a ** pypfopterua." 
In consequence of the only specimen of the colony havinf? been sent to the Paris Exhi- 
bition, and not having returned when I left, I am, unfortunately, unable to give a 
drawing of it. 
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fuel for the prison^ and barracks, &c., at Newcastle, and the different 
Government offices, men of war, <S;c., at Sydney, and elsewhere in the 
colony. 

In 1825, however, a London Company, which took the name of the 
Australian Agricultural Company, and which had received, on subscribing 
a capital of £1,000,000, a g^rant of the same number of acres, in New 
South Wales, on certain conditions, entered into negociation with the 
Home Government for the lease of the coal mines at Newcastle. In July, 
1828, an agreement, by letter, was concluded, granting them, in lieu of 
the lease, 2,000 acres of land, containing coal, and immediately surround- 
ing the city of Newcastle, with the understanding that the Government 
should receive the coals they required, which should not exceed one- 
qnarter of the average annual produce at cost price, and, at the same 
time, gave them what was equivalent to a monopoly, by instructing the 
Colonial Government to retain all the coals, in any grants issued for the 
next thirty-one years. This monopoly, I may state, was annulled by the 
Legislative Council, in 1847, the Company having before had to complain 
of other parties working coal. 

The Company first commenced to work the yard seam in the J. Pit 
Cvide Plans Nos. 5^6); this has been long closed. 

The following is the section of the strata in the B Pit, which was 
next worked: — 

Ft. In. 

Reddish yellow landBtone 17 

Blueish (prey post (soft) 15 2 

Coal and shale mixed •....•... 6 

Blueish gprey post (soft) 10 

Coal pirty Seam) Badcoal 2 6 

Sa^rgrer olay hand 7 

Bad coal 1 

Ooodcoal 1 8 

6 9 

Blueish g^rey post (soft) « 24 

Do. do. (hard) 6 

Bo. do. (soft) 6 

Do. do. (hard, withimpreseionB of glossopteris)., 20 

Coal (Yard Seam) Badcoal 1 

Goodooal »•.•••••• 1 6 

Band Ij^ 

Ooodcoal 1 6 

4 U 



107 4^ 
Thill, hard hlueish g^rey post. 
After having wrought the Yard seam (the Dirty seam was here not worth 
working) to the extent which; with their appliances; they could in this 
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jii, thqr then rank the CFit, reaohmg the Dirty aeam at 190 ftet^tod 
the yard fleam at 213 fiwt; bodi thefle fleams they wotlEed, bat hanng 
enoroaohed upon the shaft pillars in the Dirty seam, the creep oame on 
and this pit was also laid in. 
Ihe fbUowing are the seotions of these seams in this pt>- 

DIBTT 8BAM. 

It b. 

Topeod(iiotir€riMd) •• ••••••• 1 

GoodcMa 6 

Bandy grey metal ••••• • t 

Goodcoal ••••• 10 

Sagger day band • ••••• 6 

Ooodeoal 4 

Bandy Uaok elay 8 

Goodcoal -1 6 

ThUlyUiiemetaL 6 • 

YASDSRhU. 

It ftb 

Topeoalygtwd • • 4 

Band blaok metal 4 

Ooalygood 1 1 

Blaek metal band 1 

Coal^good 1 8| 

•Jl 

Ihe reason, by-the-bye, why one of the above seams is oaDed the 
^Dirty Seam/' is in conseqnenGe of the soft sagger day band making 
the ooals veiy dirty when wet. 

Another pit has htely been sank farther soath, (the F Pit), to work 
the Yard seam, to the south of the downcast fimlts, the Mowing is the 
section: — 

VL b. 

8oU d e 

Beddiihday 4 

Sandetoney toft reddish 11 

Blue metal, with ironstone nodolee .....•• 7 6 

Goal and shale mixed 4 

Grsyidipost 15 

Gr^T metal 4 

Coal 1 6 

Greymetal 6 

Blue metal, with nomeroos imprcasions of gloeaop- 

teris ead eqnisetnin and beds of ironstone 27 

Hard white post 8 9 

Bloemetel • 8 

Coal (Yard Seam) • 8 

90 

BoaiD rnox Hm. Hardgreypost 80 

Greymetal 1 

Coal 8 

88 e 

188 e 
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This (ut is stOl working, they are not drawing more, however, than about 
100 tons per day firom it. 

The D and JS Fits, (vide Plan No. 7,) are sunk on a ridge (the anticlinal 
curre), about two miles direct west firom the FVii, These two miles 
consist of a low level sandy plain, with a swamp in its centre. A short 
^ifftftii^ to the west of the F Fit, and under this plain, the yard seam 
comes very dose to the sur&ce, and thins out \ the whole of the seams 
will, therefore, in my opmion, be found to be denuded, or, at least, so 
much deteriorated as to be worthless underneath, forming one instance of 
the synclinal denudation. There is a quicksand at a depth of about sixteen 
feet under this plain, which seems to have deterred them from sinking pits 
or putting down boreholes on it. It is probable that, firom the strata above 
and below the seam worked in the 2> and E Pits, this seam has been 
formed by the Yard seam and the lowest one, run together here. 

The following is the section of the strata sunk through in the 2> and 
JS?Pits:— 

V OB BOBEHOLE PIT. 

Ft. In. 

Clay 3 

Conglomerate, yery coarse • • • 36 

Blae metal, strong 7 

Orej post, running into conglomerate 91 

Blue metal 3 

COAIr— 

Coalygood 2 2 

Orey metal, with coal 2 

Coal,good •••• 1 3 

Bloe metal, with coal 1 

CoaLgood.^ 2 10 

9 3 

149 3 

Snmp, grey post. ■■ 

JBVYT. 

PI. In. 

Sofl, light clay and stiff blue day 9 

White sand (dry) and red sand, with pieoes of water-worn ooal 3 

Metal, with ooal pipes 6 

Bluemetal 25 

Grey post, hard •• 17 

Ditto, seamy, in 1 in. beds •.. 3 6 

Ditto, ohanghag into oonglomerate • ••23 

Conglomerate, with holes full of sand^ .••..• •••••• 14 

Blue metal, with ironstone bands and nodules • • • • 24 

COAIr— 

Coal',good 3 

Grey metal, with ooal • 2 8 

Coal,good 10 

Blue metal and ooal 8 

Coa],good 2 8 

9 10 

128 10 

Sump, grey post. 
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A borehole has lately been put down at the bottom of the D Pit, and 
at 294 feet 9} inches from the working seam, reached the following 
seam: — 

Ft Id. 

Good bright coal 2 6 

Band of coal aod metal • 3 

Goodbrightcoal 2| 

Metal band 7 

Good bright ooal 7 

Thill metal. 

gave off aalt water not containing 2 per cent., and gas burning with a blue flame, 
tinged with red. 

These two pits are at present working, and the daily workings are from 
SOO to 300 tons drawn to bank. 

Proceeding farther west we find, at borehole No. 2, the same seam 
thinned out to half its depth. Section of the strata bored through in 
borehole No. 2: — 

Ft In. Pt. In. 

-»• o r Suriaoe soil ■ 1 

«S *§«< Ferruginous marley day 2 8 

>o 2 (. Sandstone, soft 3 

Ohertey sandstone, beds dipping S. 6^ 1 9 

Conglomerate 93 4 

Mild grey post, with water 8 

Conglomerate 25 5 

Greypoet 6 2 

Blue metal, with coal pipes 8 9 

Coal, good and dean 2 8 

142 8 

Grey metal 3 

Greypoet 60 1 

Blue metal, mixed with post 6 10 

Grey poet, very soft 2 

Blue metal, mixed with post, left off in this 12 11 

82 1 

224 9 



The comitry to the west from here again becomes low, flat, and 
swampy for about one mile in that direction ; and, therefore, at borehole 
No. 1, about three-quarters of a mile to the west of No. 2, the seams 
have entirely disappeared again. The following is the section of strata 
bored through: — 



Ft. In. 



a-aS -f 1- Soil, black 2 

e|u'|) 2. Clay, strong blue, with sand 6 

•S^-S I } 3. Sand, dark brown and hard 6 

gS i ^ C 4* Quicksand, with water 80 gallons per hour (frracAiM) . . 4 

5. Clay, very strong blue • t 16 
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6. Clay, rery •irong yellow 4 

7. Ditto, ditto white 2 

8. Sandstone, soft yellow ... 10 3 

9. Grey poet, strong 35 

10. Ditto, seamy 7 9 

11. Ditto, Tery strong ,. 2 

12. Dittoi acamj, very soft .>•• 2 9 

13. Blue metal, mixed ivUh p^iac^and three ironstone girdles 

Hi 01 feet (two of 24 undone of 3^) 69 

14. Ironatofie ^rdles, witli pofit-^foar of them 1 6 

16. Blue metal, niixi^d with poat 10 10 

16. Ironeton© girdle** •.* i ...* * 2 

17. Grey eoamj poit, witli blue metal 6 10 

18. iJiac'Jc slatey Btone^ with <MMiI g 

19. Grey poet, With blue metal partings 4 6 

20. Dliiek alone, with ftw/ 4 

21. O ro J poAt, Bcamy, mixed with hlaek metal 5 3 

22. lilock mcuil, with coal 4 

23. Hrown pust, girdle very Btrong ....• 8 

24. Gr«j post, miicd with Lilue metAl ,,•• ,, 7 5 

ftS, Black sbtey a tdaf J with 00a J 3 

26. Blue rot! ta) 7 

27. Grey post girdle 1 2 

28. Blue metal, with coal pipea 6 6 

29. lirowuLBb grey post girdle 6 

30. Ill lie mbttxl ., ,^ 2 

31. Browujt^ grey po«t fctrdie •••• 2 

32. Blue met alt tiiUed ftith post ••••. 210 

33. Blue metal 1 g 

34. Brown post girdle 3 

35. Blue metal 1 2 

36. Blaok slatey stone, with coal 3 

87. Blue metal 1 

88. Brown poet girdle, very hard 8 

89. Blue metal parting 1 

40. Brown post girdle q 3 

41. Btue metal mixed with post ••..• 6 11 

42. ^Vkite poat g^lrdie , 11 

43. Dark brown metal, with coal pipes 3 9 

44. Post, very mild 2 6 

45. Grey metal ^ g 

46. White fire-clay (chert?) « 8| 

47. Blue metal, dark and hard .., 3 

48. Blaok slatey stone, mixed with coal 3 

49. Grey post, with ooal pipes Ill 

50. Grey metal 2 2 

51. White c J ^ly (chert?) ['//.', 5 5| 

52. Blue metiil, with coal pipes 1 6 

53. Blue metal * ,,,, 2 1ft 

54. Brownish (Trey post, seamy 3 7 

55. Blue metal ;.., •.•...,,, 2 

56. Ji be k ebal«, mixed with ooal , iq 

57. Grey metal 4 2 

58. Grey post, with coal pipes the last 8 inches, hard, and 

mailing into . ^ , g I 

59. Conglomerate, very hard ••• 3 

PartJiigof cwfti pipe ' 14 

60. Con glomerate r ?ery hard •••.......•• 1 

61. Blue and grey metal, mixed '..*.*.'.**' 5 

62. Grey post ginlle q 9 

63. Blue metal, with coal pipe !.!.!! 6k 

04. Grey post (with a few ooal pipes and two metal partings) 10 9 
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Ft Ib. 

66. Blue metal and grej post, mixed 1 

66. Grey post, changing^ into oonglomeratey rery ooane to- 

wnrdB bottom 6 8 

67. Blue metal, iirith cool pipe* 11 

68. GrejpostjiiidoQDg:lomerate 2 1 

69. Bloe metal 5 

70. Poet girdle (hard) 8 

71. Bluemetal 2 6 

72. Poet girdle (hard) 6 

73. Blue metal parting 1 

74. Post girdle (hard) 9 

76. Blue metal 4 

76. POftgirdle (hard) 1 11 

77. Bluemetal 2 

78. Postgirdle 2 

79. Blae metal, with post 4 9 

80. Black datej stone with ooal 4 

81. Blue metal, with post 4 6 

82. Post girdle (hard) 8 

83. Blue metal parUng r 1 

84. Post girdle (hard) 2 

85. Blae metal 4 

86. Postgirdle 3| 

87. Bluemetal 6 

88. Postgirdle 3| 

80. Bluemetal 10 1 

90. CoaZ, good and bright 6 

91. Blue metal, mixed with post 6 6 

92. Orejmetal 4 

93. White olayey shale I 3 

94. Bastard whin 1 

95. Bluemetal 1 2 

96. Postgirdle 6 

97. Bluemetal 1 4 

98. Postgirdle.. ..•••• 5 

99. Blue metal, mixed with post 14 8 

100. Blue metal, Tery strong 24 1 

101. Soapy shale, greenish, like steatite 7 

102. Bluemetal 1 5 

103. Postgirdle 2 

104. Bluemetal 8 7 

105. Soapy shale, "cherty" 1 2 

106. Bluemetal 35 

107. "Cherty- shale 2 

108. Blue metal, left off in 2 9 

Totalfeet 439 9 

Traversing the line of section (Pian No. 7), we arrive at a borehole 
that was put down many years ago by the Australian Agricultural Com- 
pany, the account of which, if any was made, appears to have been lost, 
and I have not been able to obtain any information about it, further 
than after passing through a seam two feet eight inches in thickness, at 
a depth oi twenty feet, they continued to bore^ witJiout finding any others 
to a depth of 443 feet three inches, in alternations of metals and posts. 

Crossing over the river we reach a borehole on Ash Island, of which 
the following is the section : — 
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ma. 

1. AIIuTial mU • d 

£.BlneeUi7« 8 

8. Bftrk Mud J Mil with daj 6 

4. Qidduand, conteiiiiog> the foUowing^ marine thells, '^mae- 

tia" lemi foedl, ''eardiiun;' «• cerithiam," "ostrea," 

«iiatica,"«trochii»,'' 6 

6. Sand (pore) 1 

0. Do. 9 with ooal pipes and imall pebUee of Tarioui colon, 

and iheUi • 1 

7. Sand (pare) 2 

8. IMtto, white 7 

0. Sand, rather darker •••••...•# 2 

10. Ditto, with lumpa of day 6 

11. Clay, dark and BtifT 1 

12. Ditto, etiffhlue 

13. Ditto, yellow , . . . 6 

14. Sandstone 3 6 

15. Ditto, with metal girdles and coal pipee 11 

16. Coal Coal 3 

Band, clayey 2 

Coal 6 

Band, clayey ••••••••. • 3 

Coal 2 

3 2 

17. Shale, dark brown 4 7 I 

18. Grey post 1 

19. Blue metal, with coal pipes 4 7 

20. Hard, grey, seamy post, with blue metal parting 38 8 

21. Blue metal 9 

22. Grey metal 7 

88. Blue metal G 6 

24. Grey metal 1 2 

26. Grey post 2 5 

26« Blue metal, with many cool pipes 2 

27. Grey post 1 11 

28. Blue metal, with coal pipes 2 

29« Grey post, stroDff, with coal pipes 7 3 

80. Grey metal parting-, with coal 9 

31. Grey post, strong 11 6 t 

82. Black metal, mixed with coal 2 10 ' 

83. Grey metal 2 5 

34. Blue metal 4 7 

35. Strong^ L^o^»tQQe girdle 3 I 

36. Bluemetal 8 10 | 

37. Strong grey post girdle 8 

38. Blue metal 7 4 

39. Grey post girdle 6 

40. Blue metal 1 7 

41. Grey post gfirdle • • ^ 1 10 

42. Blue metal 10 i 

43. Dark grey seamy post, rery mild 6 

44. Bluemetal 8 10 

46. White post, very hard and seamy 4 

46. White post, mixed with grey metal 3 8 

47. Blue metal, with coaj 1 

48. Poet girdle 8 I 

49. Post, with grey metal 4 10 

50. Blue metal (hard) • • 10 5 

61. Grey metal, with eooZ » 1 

62. Whitepost 14 

63. An exceedingly hard stone, apparently metamorphio, 

might be a pebble, from conglomerate (7) left off in 

thif 3 I 
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AoRMM tlie nordi dmmd of ifas xiTW a pit lun been mnk at Ton^^ 
and a good Beam fimnd at about SSiO fi»t domain and ia nov^ I perceive 
bj the ii0irBpaper% being monglit^ 

▲t Hezbam, on the aooih aida of the lifar, la another eztensivQ le^el 
plain, oaDed Ifeiham Swampy eroaaing thia by a line of railwnj at pre- 
aent makmg, we come to a ridge agisdn at tbe diatance of 6j| milea^ nd 
to another ainkiag oalled Minimi. Aaeam, theseotioiiofwhiohlgifaik 
got here at a depth of 60 feet 
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KXik JL la. 
BootUaeoMtal...* •••- 10 9 

rood..... 6 

Not iBuid. a Oi 

" |Ood.: 10 

^Bond 01 

1 4 

Oool,aood 1 10 

Votaltaiid 01 

Coo^good * 4 

Bottom eotl. not workod 10 

a 8i 

■ IWn, ^gnj pott — 

IHj^S.^^9n0treftaar. 8 H 

Ckxd has been worked to a mrj amall extent at aeveral different pointa 

between here and Baat Maitland, bnt^ with the exeeption of two pita at 

Foor-mile Creek^ all are now doaed (Tide Plan No. 6). AtFoiu<-mile 

Greek, at thirt j-fonr feet, tho Mowing seam ia found :— 

Pi. In* PU In. 
Boof mixed metd 1 7 



'Coaljooane 6 

Networked. 



!( . 
Band 5 
Cual, oeane and splinty 2 2| 
Band 1 

3 2\ 

Coal,good 3 7 

Bandydayey 9 

Bottom coal, grood 1 2 

4 11 

Dipping* south-weet 2"^ 8 14 

At Stoney Creek, two miles bey(»d West Maitland, a cannel coal haa 
been found, of pretty fair quality, and is now wrought for landsale. 

The Four-mile Creek coals are shipped at Horpeth, at the head of the 
navigation of the Hunter, about thirty-five miles by river and eighteen 
by road from Newcastle. Most of them, however, are used by the 
steamers plying between there, Newcastle, and Sydney* 

Within three miles of Newcastle, to the south, a high ridge or range 
of high land runs inland irom the coast, and joins the ranges which trend 
from Lake Macquarie. Here the Newcastle Goal and Copper (smelting) 
Company haye their collieries. A thick seam, formed by one of tha 
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undulations and the running together of two of the top geams, crops out 
on both sides of the ridge, and is worked by five day levels. One is 
driven quite through the hiU, the full hdght of the seam, and forms a 
tunnel^ through which the road to the smelting works passes. 

SBCnON OF THE BURWOOD SEAM. 

aOOF POST. 

It. la. PL In. 

Not 4 Top coal 3 

worked ( Fire-clay, g;ood 2 2 

6 2 

Cod,good 2 1| 

FLre-olay bend 2i« 

Coel, good 4| 

Banty bend 2|* 

Coal,good 2 4 

6 3 

Thill, eafirar clay, g^ood. 

Dip west 4<'. 10 5 

The same company formerly worked the '' Dirty seam" on the coast for 
smelting purposes^ and now work it a little to convert into coke. Between 
400 and 500 tons are brought to day at these drifts per day, and drawn 
m two-ton waggons, down a railway, by horses, to the shoots at New- 
castle. Locomotives have lately been ordered from England for this 
railway, which is being relaid with heavier rails. 

The Australian Agricultural Company have just received two locomo- 
tives to run on their lines up to the D, JE, and F Pits. 

At Lake Macquarie, coal was formerly worked at the Ebenezer colUery, 
bat the coal, although it bums well, yet has such a dull appearance, that 
the pit has long been closed. 

SECTION OF SEAM. 

Ft Id. 

Top coal, brigrht 6 

Band clay 0| 

Black slate 4 

Cannel,ooarM 2 6 

3 4k 

This seam is just above high water mark, and has the conglomerate 
immediately superimposed on it. 

The entrance to Lake Macquarie is very shallow, being obstructed by 
a sand-bar, which has only about four feet of water on it at high water. 

This lake is most probably the synclinical curve of an undulation, not 
dted up. 

* These bends are not regular, thinning out in seme plaeei, and in others disap- 
fearing altogether. 



I gite bdow the aoalyfls of tbe ooib I bava mentioned 

ks Ifasqimiie ood 
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TlMBarwioodoodfB.ff, 1*998 •• 07*00 •• 89-40 •• 4*10 •• 7-08- 
» mMemr^Litolfaoqimiie ood 00*10 .. 80HW •• 6^ •• 7-18J 



VbvMlkOmkoQil 71-00 •• 80-10 •• 4-00 ,. 7i 

76H» .. 84-60 .. 0-00 .• 71 



To ahow tbe inerease of the ooal trade of New Sonih Wales, I 
tbe Tend of fbe fidlowing yean :— Tdm. 

laiaSSfCtofvnimnteoBTktevoildi^ 8,789 

M 1888, AttrtwHiw Agriaoltand OotrnMufB monopoly •••• 7»148 
„ 1888, Ditto ditto ..•• 0,818 
„ 1884, Bitto ditto .... 8,491 
„ 1850, 187,070 

At fbe present time the yend is about and not ezoeeding 6|000 tons j 
week, and tbe priee at tbe sboot is fifteen sbillings per ton at preaent^ 

Tbe trade is, at present, witb a Terj small exception, a ooastiny 
and to tbe neigbbouring colonies of Yiotoria, Soutb Australia, ' 
and New Zealand. A very fine foreign trade, particularly witb ( 
migbt by tbis time bave been obtained, but, during tbe excitement i 
by tiie gold, wben the barbours were filled witb fi>reign vesseb 
ht ooal, tbe trade was anytbing but fi)8tered« 

IBONSTOITB. 

Tbeie is an abundance of ironstone, but it is much disseminated I 
out tbe different strata, in tbe finm of nodules or beds, extending tat i 
my sbort distance* Tbe following is tbe section of a bed of no gnati 
extent, about four miles down tbe coast soutb of Newcastie, and lying \ 
immediately under a seam of coal of 14 feet 9 incbes in tbickness, and I 
wbidb is formed of two seams baving bere run togetber — 

PL In* 

Inmstone beds 5 6 

Soft clayey metal 1 

IroBBtone, apparently rioh • 2 6 

Soft gfrey metal 2 

Coal 9 

Ironstone, a epecies of black band 6 

Ironstone, light coloured 6 

12 9 

Rreclay is also very abundant; it is generally rather aluminous, but 
by mixing the different qualities together with sand, I have obtained very 
excellent fire-bricks. 

t Although the New South Wales ooal contains, I think, a larger proportion of 
•nlphur than the ooal here, yet the proportion stated in the aboye analysis is probably 
toogreat. The analysis was made in S^hi^, and a mistake may haye been made. Ifind 
the fbUowinganalyds in the Sydney (new South Wales) Parliamentary Blue Book: — 
SS*89oarbom 5-88 hydrogen. 1-88 nitrogen. 1*70 sulphur. 8*32 oxygen. 2-04 ash. 
The per omtage of sulphur here is slightly greater than Ui the most of our ooalshere. 
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EXPUNATION OF THE MAP OP FRANCE. 



TIm iMdnB or fieldi from which the coal is extracted are indicated by their names and 
ma naarly as possible by their recog^nized shape. The quantities produced are expressed 
hj tquarea, yarying in sise according to the extent of the respeotiye fields ; the square 
of one inch representing a production in round numbers of 700,000 tons. The number 
«f toot is placed at the bottom of each square. 

CONSUMPTION AND DISTRIBUTION. 

The g^reat quantity of coal consumed in each department is expressed by a circle 
drawn round the principal town, and, like the squares, varying in size according to the 
qmntity taken into consumption. The circle enclosing a square inch represents a similar 
quantity to that expressed by the squares — namely, 700,000 tons, — and the precise num- 
ber of tons sent from foreign countries, and from different native fields to each depart- 
ment, is placed round the circle. 

The ooals supplied by the various foreign countries are distinguished in the following 



Natiyx CrOALS. — lines of circulation Black; horizontal lines in the circles ; colour, 

BsLGiAK Coals. — Lines of circulation, indicated by oblique strokes ; lines in the 
^ffdea yertical ; colour of lines and circles, Green, 

EXGLUH Coals. — Lines of circulation and circles stippled j colour. Red. 

Fbuman Coals. — lines and circles blank ; colour, Violet. 

Tbm means of tracing the French coals to their source is afforded by the addition of 
ths fig^ores surrounding the circles, if accompanied by initial letters corresponding to the 
lilt of fields or basins in the General Explanation. 

Hie Unes of circulation are alternately coloured in cases where coal of different coun- 
trioi posses over the same route. Those of the routes who do not bear any written 
dorignation, are imperial or county roads and boimdaries. The lines drawn beyond the 
tfoart indicate the Maritime routes. 



ERRATA. 

P^pe e^j 18th line from Ux^yfor 2,126 tons read 3,000. 
„ 105, at Lot and Garonne, second column, /or 23,600 read 2,360. 



GENERAL EXPLANATION. 



VutotfM. 

BituiuiikouB Coal 
I%aiee > . > 
fiitumisoui 
Do. 

Do. 
Da. 

lignite . « ■ 
Do, ... 

Bitumioouj 
Liiniitti ' * * 
Bftumlnotu 
Li^Lte * * * 
Bituminouii 
Autbrooite - 
Dituminoud 
Llgmte ... 
Bicuxniaouji 
ligtiite .'* 
Bituminous 

Do, 

Do. 
Do. 

Anthracite . 

lignite . . * 

Bkuiuinoua 

Do. 

LttSfULtG , . . 

Bttumiuoiifi 

Do. 
Anthnlpitf. 
BitumLuouj 

Do. 

Do. 

Do, 

Do. 
Li^ite >.* 
Bitutnloouii 

Do. 
Anthracite' 
UjTiite 
Bituminous 
Ljg:uite 

Do. 
Bitumiaoui 
tJfTDite 
Aiithra<^ite. 
Biiuoiiuoiia 

Da, 

Do, 

D«p 
Do. 
Do. 
Do. 

Do. 
T.i^iiite . , . 
BiCumluoua 

Du. 
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Ahun .»*-•.•..*«... 

Atx,*....... 

Aloia .,>.,.* i 

Argental ,, .^ ..... < 

A ubenu # . . . ■ 

Aubiii*. i , ...4 .. , . .. 

Bagnola . * * ^ « . 

Banc-foug^ ....*•.. 

BtTt .* --.. 

Bour^ .4 

Dourg^Laatio ***.«.,< 
BotDCwiUer. *.......< 

BraAsoc . * 

BrioD^rt ...*•«..-. 
Buxiere4a-Qrue . • > ■ 
La Qodi^rs ,.,.,*,. 

Curmenux « 

La Caunette 

Cbmnpagnao^ *.•.... 

Chapel^-upon*Ddn , . 
Commc^utry ........ 

Creuxo aud Blauxj . * 
D£«n£0 . 1 ^4 *» *t * * ** 
Deni« Xi« G^aud ^ « . . 
Le Drnc** ..,,*».*.. 
Douvr&B . ^ .,.,...*, . 
Durb&EL and Begiire . . 
Epiiinc -*.«••-*«.*« 
EeLtayur ,,,<•«.*..., 
Ferqufls ..**.*,,.*.* 
Fins and Noyau » * - . 
Fri'jtis .......««'.■ 

Gcmonval 

GoulietianA ,,..*..., 

Jlfuding-hen « « 

Lnn^nc 

Littry ..,,* 

Lobtiaaii ■ 

Loii^^ , • 

Lower LoLro * 

Ll' Maiotf < 

ArnnofLqui!! ,,,.*...,, 
Meinioc ..*«#.- ^ ». - < 
Mf^thoinJB «...,,,.. 4 
MiLiiati p w* *«,... »« 
Notroy . ^ >«..*•... ■ 

Orange . .p < 

Oysani} ..,...*#!... 

Ronnne . « . . , 

Rot] o£ i . ^ . . . . 

Ronoliftnui ...,..,..* 

Ronjnti > 

at. Etoy 

St. Foy-rArg^ntifire. i 

St. Q^tVQxn * .«.. 

St. Pierrc-l^cour . » . . 
'l>rr»AK>u .......... 

1a Tour-du'Piu . . . . 

Vftltiticiennes ...,,»-. 
VonTfltit , . ■ 
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Greus« . . . . « «*«**... 

Moutlu of ttiQ Rhdne, Yar.. . . 

Gatd, Arddche .,,...,. 

Corruz« ..,,,.....*. r ..* p * • 
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Puy -dfl-Ddme, Upper Loire . . , 
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fftt 

Tara ,....*... 

IRmult, Aud« * • * . . 
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Ba6ni] and LoLro ....*....., 
Allier. .i....,..^,,**.^..*. 
Saonc aud Loire ...... h. ... . 

Nl(!Tf« *««.......*... 

Douba - 

IniiTe .....--•.....«.*..... 

Aiu ...*« t,.*...p 

Aude ...,.••.'..-. 1 # . 

da6ne and Loire ^ ,> . 
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Straitii of Calab 
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Vur 

Upper S^JioQfl » * . . 
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Struiti» of Calaia • 

Upptir Loire .,.. 
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Lfiwtir Rliinc^ . .< , . p ■ 

Loire, RKunoT l^vv ....*.... 
Lowfjr Loire, Maine and Loire 
Mayertne, SarUit^ ..,,..«. ^ . • 

I^wer Alps ^ . i . • i 

Correze ....*,............ ^ 

VniicluH] w. * 
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NOTES 

OV TBB 

PRODUCTION AND CONSUMPTION 

OF COAL IN FEANCE. 



By Mr. T. Y. HALL. 



INTRODUCTION. 



Iv contmuation of the series of statistical notes on the origin, progress, 
and present state of the coal trade of various countries, — ^partially com- 
menced in my papers on " The Great Northern Coal-field" and " The Coal 
Measures of Styria," and more fully developed in the paper on America 
which I had the honour of reading to the members of the Institute, — I 
purpose taking into consideration the resources, production, and trade of 
France in this staple article of commerce, as the coal consuming country 
next highest in rank to Great Britain. I shall continue the comparison 
between the individual production and consumption of each separate dis- 
trict and comity and those of our own and other countries, inasmuch as 
it is of the highest importance that the relative mineral wealth and 
capability of production of great and competing nations should be clearly 
and accurately defined and understood. 

I have taken care throughout these papers — as well in those which 
precede as in the present one — that all calculations should be based 
upon official returns, wherever they were procurable ; and in cases where 
I could not obtain the statistics from the coalowners' returns themselves, 
or documents issued under the authority of the Government, I have 
furnished liberal estimates, founded upon specified^ and, I believe, 
accurate data. 

Our information relative to the state of the coal trade in France prior 
to the year 1832 is, in many respects, unsatisfactory. We know little 
Vol. TI/— Febbuabt, 1858. H 
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or nothing of the extent of territory explored, the number of mines in 
operation, or the amount of industry at that period devoted to this now 
most important branch of commerce. True, we have certain figures 
representing the total yield from as early a period as the year 
1787, just as we have now, in our own country, statistics of agri- 
cultural produce; and yet we know that the latter are so notoriously 
imperfect as to have excited the attention of the Legislature^ by 
whom, during a recent session, the subject of a compulsory enactment 
which should oblige every farmer, under penalty, to furnish accurate 
returns of the production of each acre under his cultivation, has been 
freely canvassed and advocated. 

It was in the year above-mentioned — 1832 — that the French Govern- 
ment instituted the system of commercial inspection which has since 
enabled them to estimate their mineral and agricultural produce, and 
to ascertain their commercial position with so much certainty and 
correctness. Every quintal of coal raised, and of iron, &c., manufac- 
tured, together with the exact number of bushels of grain grown yearly 
throughout the empire, is now noted down and preserved in the statis- 
tical records of the State, and the Government is thus enabled to fix 
with great accuracy the royalty rents, <&c., upon minerals (which appear 
in every instance to be under the control of Government), and the 
duties which they levy upon grain and other produce. At certain 
periods these returns are assorted and condensed, and the results are 
published in a series of blue books, accessible to all. 

Up to the revolutionary period of 1848, the Administration of Public 
Works had published these blue books annually ; but, in that year, the 
power to defray the expenses of their publication was swept away, and 
the accounts, in consequence, ceased to appear. A new enactment, in 
1850, ordained their triennial publication, and in this manner they have 
since been issued. Whether or not such a system would work in 
England — ^where, at present, commercial statistics consist mainly of 
estimates prepared by individual producers — is pretty much a matter 
of opinion, to bo discussed elsewhere. That the system has been suc- 
cessful in France, Prussia, Austria, and in Belgium, where it has been 
in operation for a lengthened period, is beyond all question. 

With this brief introduction, necessary to explain the objects of the 
paper, and to show the kind of authority upon which I found my 
calculations, I shall at once proceed to the subject matter. 
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CHAPTER I. 
HISTORY AND PROGRESS OF THE FRENCH PRODUCTION 

OF COAL. 
The first account we have of coal being used in France to any 
noticeable extent bears date 1700. According* to M. Vivien; Secretary 
of State for the Department of Public Works during the reign of Louis 
Philippe, there is reason to suppose that coal was employed in France 
before the fourteenth century, and he affirms it as certain that, in the 
year 1331, coal was extracted from the mines of Roche-la-Molidre, in 
the Loire basin. Two centuries after — namely, in 1520 — coal began to 
be imported from England into Paris, and a good deal of excitement a^ 
to its effect upon the atmosphere, and the health of the inhabitants, was 
created. The Faculty of Medicine were consulted, and they reported 
that, with proper precautions to avoid the inconvenience arising from 
the smoke, coal would not act in any way prejudicially to the public 
health. In the year 1548, one Jean Francois de la Roque, Sieur or 
Master of Roberval, obtained from the French King Henry II. the 
exclusive privilege of working the coal mines of the kingdom ; but, in 
1558, on the occasion of a destructive epidemic, the smiths were for- 
bidden, under pain of imprisonment and fine, to consume coal in their 
shops, when, it may be supposed, the Master of Roberval's license would 
be of little profit. Henry IV., in 1601, specially exempted coal from 
the tithe due to the sovereign in virtue of his royalty, and the privilege 
was continued by his successor^ but Louis le Grand, in 1667, imposed 
npon all coal imported a tax of 97 centimes per 100 kilogrammes (about 
8s. per ton), and this high duty he raised to If. 21c. (about 10s. per ton), 
in 1692. This monarch seems to have been determined to shut out 
foreign.coals as much as possible, and by that means to develope the 
coal produce of his own kingdom, for we find him, six years after the 
last-named date, issuing an edict which authorised landowners to explore 
the coal upon their estates without seeking permission of the sovereign. 
Thus encouraged, several landed proprietors turned their attention to 
mining operations, and, by the commencement of the eighteenth century, 
coal was very actively worked in the basins of the Loire and Brassac, 
while its extraction had begun and was rapidly progressing in the basins 
of Alais, Roujan, Saint Gervais, Aix, Gaunette, S6gure, Aubin, Decize, 
Ahon, and Lower Loire. The Saint (George's mines were opened in 
1720, and, a few years later, those of LitZ; in Calvados, Valenciennes, 
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Hawifaghflni and Oremot and Btaaomj. Inl744| aaedietoflKmuXY. 
■mnilled the lagidation of 1698, and rendered it neceaeaiy to obtain tbe 
:rojalpermiaBontowoikooaI; while another ediot^ issued aboat twentj 
yean afkeri rednoed to 1£ lOo., and in a ftw months to 8Sc. per 100 
Uogranunes (eqnal to 8s. Ud. per ton), the duty upon all ooalshronglit 
ovenwa. By this time the Ganneaux, littrj, and fionehamp fields had 
been disoorered, and the home trade had become important; so mnoh 
80^ indeed, that, in 1787, the native extraction amounted to 816,000 
tons, whOe the fimign importation was only 217,878 tons. The 
next year the home yield was 10,000, and the year following 16,000 
tons more— a Tory satisfisu^tcNy increase under the eiroomstanoes. At 
the oommenoement of the present century, the home production was 
800,000 tons. 

FbBNOH IlCPORTATION OF FORBIOIT COAL. 

The foreign importation appears to have seriously declined at the 
beginning of the present century. The returns in 1816 present an 
extraordmarydeermse. Theyareevenfarbelowthoseof the year 1788^ 
fixr in that year the figures were 240,000 tons, whereas, in 1816, 
the total supply was only 166,346 tons. At first sight it might be 
imagined that the iailingp-off was attributable to, and the legitimate 
consequence of, an increasing development of native produce ; but the 
supplies in subsequent years destroy the supposition. We must, there- 
fore, refer to history, which informs us that, during the war with France, 
Buonaparte, determined, if possible, to extinguish our commerce with 
that country, laid an embargo on all English goods entering the empire, 
and the stringent measures he enacted to effect this object were suc- 
cessful for a time in excluding English coal from the French market. Had 
he adopted the more reasonable course, and reduced the duties instead of 
raising them, France would by this time, in all probability, have taken 
ten times the present quantity of English coals, or more than Belgium 
bas ever sent, the probable effect of which would have been to raise 
France to a high position amongst manufacturiDg nations. By and 
bye we shall see how differently the more liberal policy laid down by 
the present Emperor is acting. 

Native Yield and Foreign Importation in the Year 1820. 
From this date — 1815— there was a steady increase in the quantity of 
native coal extracted, subject, of course, to those fluctuations in the 
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2iiarket which a state of warfare with nearly all Europe might be sup- 
posed to induce^ till^ in the year 1820, four years after the war, we find 
the total yield estimated at 1,093,657 tons^ an annual average increase 
of 71,3^1 tons. The foreign importation, too, advanced. It amounted 
to 280,920 tons, or an increase per year of nearly 20,000 tons. The 
total supply was furnished by the undermentioned countries, viz. :— « 

Tone 

Belgium 227,212 

Prussia and Bavaria 27,814 

GreatBritain 26,119 

Various countries 775 

Total 280,920 

The British production in 1820 I estimate at twenty- two million tons, 
«:>f which about one-fourth was extracted in Northumberland and Durham. 
Willis, from the very imperfect data obtainable, appears to me to be a 
^^lerably accurate calculation. Of this latter extraction probably a third 
^or one-eighth of the whole) was shipped from these northern districts. 

Produce and Importation in the Year 1825. 
By the year 1825 an augmentation in the native extraction, to the 
extent of 1,491,381 tons, had taken place — an average increase of 
S0,000 tons per year. The increase of foreign importation had also 
^been proportionally large during the quinquennial period, it having 
advanced to 608,618 tons (including 1,680 tons of coke)— about 100,000 
tons per year. The total is made up as follows : — 

Tone 

Belgium 439,248 

Prussia, (fcc 42,393 

England ..••- 26,684 

Other countries , 293 

Total 508,618 

The English production at that period I estimate at 26,000,000 tons, 
24^000,000 tons more than the whole native and foreign supply of 
France added together ; while America, just then coming into notice, 
was furnishing for local consumption a supply of only 30,000 tons, 
about half the quantity consumed, the remainder being imported from 
England. 
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Native and Forexgn Supply in 1880, the Year op Reyolutioit. 

In 1830 the production had reached 1,862,666 tons, being onlj an 
increase of twenty-five per cent, over the year 1836, while the increase 
of the latter year over 1820 was fifty per cent It should, however, be 
stated that the returns for 1830 do not fairly represent the case. That 
was the year of revolution, and consequent disorganization, when the 
machinery of commerce was dislocated, and its operations, as it were, 
suspended— when civil disorder reigned imchecked, and the routine of 
everyday life, the ordinary business of buying and selling, were conducted 
with fear and reluctance. The foreign importations in this year was 
637,291 tons. The supplies were firom the under-mentioned countries : — 

Tons. 

Belgium 610,806 

Prussia, &c 76,344 

England 61,128 

Other countries 13 

Total (including about 6,000 tons of coke) •••. 637,291 

Introduction of the System of Mine Inspection and 
Reduction of Duties on Foreign Goal. 
Passing on to the expiration of the succeeding five years, and com- 
paring the total supply of the year 1836 with that of 1830, we find a 
comparatively large increase of all kinds. The nation had by this time 
become tranquil^ commerce and industry flourished again. Capital, 
which everybody hesitates to invest during times of internal conmiotion 
and disorder, was again gradually put into active circulation in deve- 
loping the national resources and trade. Science had brought to its 
aid improved mechanical contiivance and skill, and a time of general 
prosperity had begun to dawn. The French Legislature, three years 
before the date to which these statements extend, had instituted the 
system of mine inspection by competent mining engineers, and the result 
has been most satisfactory. As has been w^ell remarked elsewhere, " the 
productiveness of mining industry in France has increased, in a greatly 
accelerated ratio, since that time, as compared with previous periods, 
which circumstance is, in part at least, attributable to the suggestions 
made to the proprietors of mines by the engineers, a highly educated 
and intelligent body of men, to whom the task of inspection is confided." 
Another wise, and, as the sequel has shown, profitable action on the 
part of the French Legislature during this quinquennial period, was the 
reduction, in the year 1834, of the import duties on the seaborne coal 
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(mostly English) to 2s. 6<L, 5s.; and 8s. 4d. per ton, according to the 
respective districts into which it was brought; while the duties on 
foreign coal brought by canal or overland — firom Belgium, for instance — 
was reduced from 2s. 6d. to lOd. and Is, 8d., according to the above 
rule. The beneficial results of these measures — ^imitating the course 
of action pursued in this country in 1831 — are seen in the large increase 
of the foreign supply ever since, though the differential duties in favour 
of Belgium still operate unfavourably on the English trader, and allow 
Belgium to take the lead of England in supplying coals to France. 

Native Extraction and Foreign Supply in the Year 1835. 

The production of French coal in the year 1835 was not less than 
about 2,506,416 tons, an excess over that of 1830 of about 650,000 
tons, or 33 per cent. Perhaps, as the year 1830 was peculiar, it would 
only be fair to compute the increase on 1825, when it will be seen that 
the average annual increase is about 100,000 tons. The foreign import 
in this year amounts to above three quarters of a million tons, (including 
9,249 tons of coke and 16,984 tons of coal, which, being entered simply 
as fuel for government vessels, is excused duty, in accordance with the 
provisions of a law which was passed by the French Legislature about 
this time), of which there came from 

Toot. 

Belgium 615,157 

England 98,159 

Prussia, Bavaria, &c 87,783 

Other countries 21 

Total 803,120 

The aggregate supply of all kinds in 1835 is thus seen to have been, 
in round numbers, 3,309,536 tons, about 662,000 tons each year. 

The number of mines in operation in the year 1835 is stated to have 
been 223, namely, of bituminous coal, 157 ; of lig^iite, 42 ; of anthracite, 
24. The amount of labour employed in these 223 mines during this 
year is estimated at 19,484 hands (which includes both below and above 
ground labour), averaging about eighty-seven men to each mine. 
Aflwiming this statement to be correct, we have an average production 
fromeachmine of 1 12,400 tons — nearlyl26 tons to each workman peryear. 

The English yield in 1835 may be estunated at 30,000,000 tons, 
scarcely half the present extraction; that of Belgium was 2,647,379 
tons, raised from 807 mmes (8,623 tons per mine); Prussia, 2,000,000 
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tons^ raised from 830 mines by 16^000 workmen^ an average of 6^060 
tons per mine^ and 1S7 tons per man ; and Ameiica^ 450,000 tons. 

The following is the official table of the consumption of fuel in France 
during the year to which these statements refer :— 

Consumption of Fuel in France in 1885. 

Tons.* Value.* ValiM Per Ton. 

Charcoal 600,000 .... £1,488,860 .... £2 9 7i 

Mineral coal. . . 206,800 .... 167,800 .... 016 2 

Coke 59,000 .... 68,840 .... 1 1 7} 

Stere-t 

Wood 8,100 .... 1,560 

Turf 6,500 .... 400 

Total value £1,718,960 

Home Supply during the Year 1836. 

During the next year, 1836, 2,841,946 tons were raised by 21,918 
workmen, 130 tons to each individual employed. The average extrac- 
tion per mine was about 10,000 tons, and the mean value per ton, as set 
forth in the official documents, lis. Sj^d. Thus the average value of 
the quantity extracted by each operative throughout that year would 
be £73 8s. These figures show a steady increase. 

The value of the principal mineral productions extracted in France 
during the year 1836 was £0,169,138; that of all sorts of coal, 
£1,064,082, about one-sixth of the whole of the mineral extraction. 
The increase in value, as well of coal as of the principal varieties of 
other mineral produce, seems to have been in pretty regular proportion 
to the increase in the supply, subject to the almost imperceptible 
cheapening of the article by the continued introduction of mechanical 
improvements in subterranean operations, and by foreign competition. 
This rule, of course, applies, without exception, to every mineral pro- 
ducing country in the world. Dming the last twenty-five years the cost 
of production, and, in consequence, the price to the consumer, in many 
parts of England, has been reduced by the same means full 33 per cent., 
the increase of production going on at the same ratio. 

• Throughout this paper I have reduced the fipures from French quintals into French 
tons, by cutting* off the Just figure from the number of quintals ; and the value from 
francs to pounds, by cutting* off the last two figures and multiplying the remainder by 
ibur. The French ton is a little less than the English ton, but the calculations are 
Bufficisntly accurate for our purpose. 

t A St^re is equal to r31 cubic yards, or 35 cubic feet, 547 cubic inches = nearly 1| 
cubic yards. 
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GOHPARATIVB PRODUCTIVENESS OF THE FrENGH, BeLQILV, PRUS- 
SIAN, AND American Coal Fields in 1888. 
In the course of the year 1838, 3,113,252 tons of coal were raised in 
France by 23,751 workmen, employed in 221 pits, namely, 157 working 
and 64 sinking pits. In Belgium, in the same year, 480 working and 
172 sinking pits were in operation, employing 37,170 miners, producing 
nearly 3,300,000 tons. The production of England, at that time, was 
estimated at36,000,000 tons:— that of Prussia at 2,308,368 tons,extracted 
from 628 pits by 17,884 workmen : — and, that of America — ^where labour 
is very expensive, costing nearly double the price paid in England, and 
about three times more per individual than in other foreign countries — 
at about three-quarters of a million tons. 

Native and Foreign Supplies in 1840. 
But to resume our quinquennial comparisons of French production. 
In the five years 1835-40, a large and satisfactory increase, though one 
apparently less in proportion than that of the previous five years, is 
flhown. The total extraction in the year 1840 amounted to about 
3,000,000 tons, or 800,000 tons over the quantity extracted in 1835. 
The foreign supplies in 1840 are classified as below : — toiw. 

PromBelgium • 748,600 

„ Great Britam 380,774 

„ Prussia,&c 160,779 

„ Various 507 

Total (including about 11,000 tons of coke and 8,000 or 

9,000 tons of coal entered for government vessels) . . 1,290,660 

The period embraced by the latter part of the quinquennial term 
1835-40, and the first part of the similar term 1840-45, would seem to 
have been very prosperous, not only for the important branch of commerce 
at present under our consideration, but also for almost every other kind 
of trade. Midway between two great revolutions, those of 1830 and 
1848, the French nation appears to have rested on its oars, as it were, 
and to have given the fullest scope to the development of its large 
resources. Ample time had elapsed since the unfortunate and calami- 
tous disaster of 1830 for the kingdom to recover its wonted composure* 
and the Legislature seems to have set itself diligently to work to 
promote, by ev^y means in its power, the extension of commerce, home 
and foreign ; the growth of the national industry, and the prosecution or 
pursuits, from the successful following out of which they hoped to 
derive advantages commensurate with those which had attended a 
similar course of action in neighbouring coimtries. 

Vol. VI.— Pmbuabt, 1858. x 
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The ntimber of French mines in operation in the year 1840 is said to 
have been 250. Supposing that number to be accurate, we haye an 
average production per mine of 12,000 tons. The number of labonren 
employed in mining operations in that year was 27,830, so that the 
average number of tons raised by each workman was 108. 

Two departments, those of Moselle and Lot, which had each furnished 
ft small quantity of coal in the year 1836, had ceased to do so in 1840. 
lldsdle had, at one lime, yielded no inconsiderable quantity, and, 
indeed, in the first-named year her production stood at 3,000 tons ; but 
Lot had dwindled down to 60 tons, and was the lowest of all the 
departments. It appears, however, that the Emperor has recently ordered 
borings to be made in Moselle, which have been attended with fitvour- 
able results, and that operations on an extended scale are contemplated. 
Both the districts seem to have been deserted for new and more profit* 
able localities, for we find that, at the same time they ceased to 
figure in the market, thirteen other departments were added to the coal* 
yielding list. 

It will now be interesting to ascertain what has been the ratio of 
progress in the native production and importation of foreign coal into 
France during the last twenty years, over which our comparisons extend. 
We have seen that, in the year ISSO, the quantity of native coal 
extracted was only 1,093,667 tons, and that the foreign supplies 
amounted to 280,919 tons. We now (1840) find upwards of 3,000,000 
tons placed to the credit of the home production, and the foreign 
trade arrived at 1,290,660 tons. To show the relative increase of one 
term of years over another is the object of the following table :— 



PROGRESS OP THE FRENCH COAL TRADE DURING TWENTY YEARS. | 




QuantiUM 
rmUed. 


1820. 


Increftse tince 
1825. 


Inereus linoe 
18M. 


InereMeiloM 

18SS. 




Toni. 


Ikms. 


T^Dt: 


Tom. 


Tmm. 


1820 


1,093,000 


• • • • 


• • • • 


• • • • 


• •• • 


1825 


1,500,000 


407,000 


• • • • 


• • •• 


• •• • 


1830 


1,862,000 


769,000 


362,000 


• • •• 


• • • • 


1835 


2,500,000 


1,407,000 


1,000,000 


638,000 


• • • • 


1840 


3,000,000 


1,907,000 


1,500,000 


1,138,000 


1,000,000 



It is thus shown that the aggregate increase in the twenty years was 
* These caloalatioiiB are made in round numbers. 
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nearly 2,000,000 tons, about 100,000 tons per year. The per centage 
of inorease over each respective period is as follows :— 

T«Mrt. Ymn, Inentm p« 

1825 over 1820 37i 

1830 „ 1835 24| 

1835 „ 1830 84 

1840 „ 1885 20 

Compating the increase over the whole twenty years, we hare a differ- 
ence between 1820 and 1840 of 175 per cent, or, estimating it from 
the somewhat early period of 1814, when the home trade was in its 
infancy, we obtain an increase of nearly 500 per cent., nearly 90,000 
tons per year. 

The progress of the French foreign trade in coal during the same 
period is shown in the subjoined tabular statement :— 



UCPOBTS OP POBKION COAL INTO FRANCIS DUBINO TWENTY YEABS. 


TiAM. 


QMatttiM 
imported. 


InerMM liiioe 
18S0. 


Inereaae liiioe 
18SS. 


InertMe liaed 
1890. 


loeraaM tUMe 
16S5. 


1S20 


280,920 


• • • • 


• • • • 


• • • • 


• • •• 


1825 


508,600 


227,680 


• • • • 


• •• • 


• • • • 


1880 


637,291 


356,871 


128,691 


• • • • 


• • • • 


1885 


763,000 


512,081 


284,400 


155,709 


• • • • 


1840 


1,290,660 


1,009,740 


782,660 


653,861 


497,652 



These figures exhibit an aggregate increase over the whole period of 
nearly 1^080^000 tons, or 455 per cent, an average yearly augmentation 
of upwards of 50,000 tons. The per centage of increase of each respec- 
tiTe period over its predecessor may be stated thus :— 

-TMim. Taan. InereMe per Cent. 

1825over 1820 80 

1830 „ 1825 25 



1835 
1840 



1830 
1835 



25 
64 



It is thus shown that, while the native production has increased 
daring the four periods in the ratio of 3 to 1, the importation of foreign 
coals has increased in the ratio of nearly 5 to 1 over the same number 
of years. This is a significant fact, and from it we may draw conclu- 
fikniB highly encouraging to Qreat Britain, the following having been the 
import of coals firom that country in the respective septennial periods :— 

__ Tom. Tbot. 

1826 26,684 11885 98,159 

1880 61,128|l840 880,774 
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Home and Foreign Supplies during the Year 1841. 

Very accurate and elaborate statistics are given of the home produc* 
tion and foreign supply of coals in France during the next year, 1841, 
which I cannot forbear making use of. The total extraction of native 
coal in this year amounted to 3^410^200 tons^ which^ distributed amongst 
256 mines — ^the number in operation — gives an average yield from each 
mine of 13^381 tons. This^ it will be observed^ is a clear increase of 
3^500 tons per mine, as compared with the figures for 1836. The 
number of workmen employed in raising coal in 1841 was 29,330-— 
22,595 in the pits and 6,725 aboveground ; so that, on an average, each 
man produced 116 tons, exactly the same quantity as was raised per 
man five years previously, or when the hands were 7,000 less in number. 
It is, therefore, obvious that no advancement had been made on each 
man's yearly production in working the mineral. But, if no improve- 
ments in manual labour had taken place, it is evident that the French 
miners had profited by the example set them by England* in 1832-3, 
inasmuch as we find the cost of production in this year (1841) stated 
to have been 7s. 94d. per ton, a reduction on the cost per ton in 1836 
of 3s. 6|d., and a striking proof that improvements of a most substantial 
and efiective nature were required, ahd were being carried out. The 
total value of all kinds of minerals raised in France in that year was 
£7,134,243; that of coal being £1,326,361. 

The foreign coal (including coke, &c.) entering France in 1841 was 
supplied in the following proportions : — 

Tona. 

Belgium 992,226 

Great Britain 429,950 

Prussia, Bavaria, &c 196,502 

Various 482 

Total 1,619,160 

Home and Foreign Supplies in 1845. 

Our next quinquennial period terminates with the year 1845, and the 

• I allude here to the improvements introduced by me into the Great Northern 
coal-field about this period. They consisted of the adoption of tubs, with carriag^g 
attached, in lieu of corves, and an^le iron tram plates, for drawing coals from the 
extremities of the workings to the bottom of the shaft, and slides or guide roda 
for conducting" them thence to the surface. These led to other improvements, 
such as a uniformity in the width of railways underjjround, by means of edge rails 
of a much lighter construction, and the skilful ap])lication of powerful steam 
machinery, especially to underground operations. The average saving per ton in 
England by the general adoption of these improvements, if taken at only Is. 3d. per 
ton, 2s. 0£d. less than the sum given abuve, amounts to upwards of four million pounds 
per year upon the total produce, or upwards of one millian sterling upon the present 
annual yield of the Northumberland and Durham coal-fields. 
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returns relating to it are of the most gratifying character. The total 
extraction was 4,202,091 tons. Thus we have a clear average yearly 
increase of 200,000 tons, or 1,000,000 tons in the aggregate. 

Of foreign supplies the number was more than proportionally aug- 
mented. Thus we have a total importation of 2,207,194 tons (including 
1S2,756 tons of coke and 62,156 tons of coal entered for ships belonging 
to the state), furnished as follows : — 

Tons. 

Prom Belgium 1,396,167 

„ Great Britain 565,748 

„ Prussia, &c 240,695 

jy Various 4,584 

Total 2,207,194 

Showing that while the home yield has increased 25 per cent., the 
importation has been augmented at the rate of 50 per cent. In fact, it 
had doubled itself within ten years. 

The Effects of the Revolution of 1848. 

We now come to a period of so many changes in the political aspect 
of France, and of so much interruption to industry and commerce, that 
it will be necessary to depart from the classification hitherto pursued, 
and, in lieu thereof, to adopt a somewhat irregular system of computa- 
tion. It will have been observed, by what I have already stated, that 
the coal trade suffered severely by the civil contentions of 1830; how 
much more severely, then, must it have felt the more protracted disor- 
ganization of 1848 and subsequent years? The revolution of 1830 was 
adjusted within no very lengthened period, and necessitated no very 
material change of government ; that of 1848, on the contrary, was a 
fierce, desperate, and prolonged struggle. 

This cursory remark, xmbiassed by any political notions — all of which 
are, very properly, excluded from papers read before this Institute — ^will 
account for the extraordinary depression which, as subsequent figures 
will reveal, the French coal trade sustained dui'ing these exceptional 
years to which we refer. 

The production had gone on with the usual vigour, increasing in 
pretty nearly the same ratio as would have been estimated from reading 
the statistical statements preceding, until the end of 1847, when it had 
arrived at nearly 5,000,000 tons. This amount, computed on the 
aimoal increase of the term of five years ending 1845, shows a large 
excess of increase per year. Then came the revolution, and the native 
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yield sunk at once to 4,0009433 tons, or less than it was in 1844. The 
number of workmen engaged in the varioas operations of the trade in 
1847 was 34,791, producing, on an average, 143 tons, or 23 per cent, 
more per man than was extracted in 1841 and 1836 ; but, in 1848, the 
number of employes had Mien to 31,906, and the average number of 
tons extracted by each man to 123, equal only to the individual produc- 
tion of 1842. The yield in one department alone, that of Nofd, fell off 
to the extent of 500,000 tons, while the department of Loire sustained 
a decrease in its production of 400^000 tons. 

The better to show the extent of depression sustained by the different 
departments during the revolutionary year, I subjoin the following table. 
It contains statistics relating to five of the principal departments, and 
affords reliable data for calculating the diminution of the produce and 
labour in the remainder. 
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The depression estimated from the returns of the five principal coal- 
fields is as follows : — 





Production In 
1847. 


Production In 
1848. 


Deeroue. 


Loire 


Tom. 

1,722,581 

1,245,651 

457,679 

387,396 

211,744 


TbM. 
1,326,687 
927,311 
353,160 
284,640 
126,640 


Toat. 
395,896 
318,340 
104,419 
102,766 

85,104 


Valenciences (Nord) ••• ,, 


Alais V..... 


Creuflot Pnd DIanzv •• 


Aubin •• • •••••••••• 
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The annexed table showB the decrease^ according to the different 
Tmiieties of coal >— 



Haxobb OF nm OoAU 



Vireo Imnkag mifhy ooal « 

'uidBlUmiiiiaile ditto 

Saidiyooal 

Haidooal 

Antlmclto ••••••••••••« 

Lignitey ttipite, &o 

Totia... 



1847. 



Tbna. 
2,629,704 
885,269 
480,716 
320,473 
659,029 
174,930 



5,144,411 



ProdnetlM la 
1848. 



Tom. 
1,871,800 
675,559 
448,297 
296,933 
642,239 
165,601 



4,000,429 



VOM. 

761,904 

209,700 

32,419 

23,540 

116,790 

9,329 



1,143,592 



The returns of the consumption for 1848 present a falling-off of 
npwarda of 1^800,000 tons, while the foreign importation sustained a 
daelme of 405,000 tons. A tabular statement of the foreign supplies 
dniing both years gives the following result :*- 



Owijm mnaicM 9uttijmd, 



JUSigluML ••••••••• ••••• 

Giwt Britain 

Blmiih Prof loMB, Frnaaia, &0. 

OthMTMiimtiles 

Total 



Qoaotity, 1847. Qnantttj, 1848. 



TMM. 

1,686,990 

586,520 

272,330 

2,880 



2,648,720 



TMii. 

1,399,380 

514,920 

227,090 

2,380 



2,142,770 



VMM. 

287,610 

71,600 

45,240 

500 



404,950 



The number of mines in operation exhibited only a very slight decline, 
it haTing been 258 in 1847, and in 1848 it was S56. Much less 
howerer, was yielded by each mine; and the produce of individual 
labow was in the latter year very considerably below the average. 

Revival of the Trade in 1849. 

Tfans nnich far the effects of the Revolution of 1848. We enter now 

upon an era of amelioratioiu In the year 1849 the home trade very 

dowiy revivad. Scarcely as yet^ however^ had commercial confidence 

bem leatored to omiers and speculators; although affairs wore a decidedly 
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better aspect. The total quantity of coal extracted was 4^049,218 tons^ 
44,876 tons above the yield of the previous year, but 200,000 tons shoit 
of the produce of even 1845. The number of operatives engaged in the 
different coal-mining departments also received a slight augmentation, 
but was more than 2,000 less than in 1847, and their individual pro- 
duction per annum amounted to only 125 tons, about one-third of the 
average production per man per annum in the north of England. The 
foreign importation experienced the greatest per centage of increase of SH 
the supplies which relate to this year. It rose from 2,143,770 tons to 
2,393,050 tons. The supplies (including coke, (jbc, as before) were sent 
in the under-mentioned proportions from the customary countries of 
extraction : — Taoa, 

Belgium 1,591,320 

England 572,140 

Prussia, &c 228,720 

Other countries 1,770 

Total 2,393,950 

The number of working mines increased in this year to 270, and the 
extraction fit)m each pit was, on an average, about 15,000 tons^ a trifling 
rise on the last year's quotations. 

Home Trade and Foreign Supply in 1850. 
The year 1850 comes next for consideration, and here I might return 
to our quinquennial comparison, were it not obvious that, after the severe 
and unprecedented blow inflicted by the misfortunes of 1848, no just 
comparison could be instituted. The statistics of this year might, with 
a small augmentation, do duty for those of 1846 — or, rather, so heavy 
was the weight of depression which had been thrown upon the trade 
two years before, that it had scarcely more than regained the position 
it occupied in the year 1846, the same number of years previous to the 
disaster. Nevertheless, the increase was not a disproportionate one for one 
year ; indeed, no previous year's increase, even in the most prosperous 
times, had been greater. The average augmentation for the two yean 
preceding 1847, one of the most prosperous seasons, was 430,000 tons 
a-year ; while for the five years preceding 1845, also a good season, the 
annual average increase had been under 300,000 tons ; but, in the year 
we now refer to, the increase amounted to about 400,000 tons. This 
was one of the calmest years of the republican period, and the tranquil- 
lity which characterised it was not unproductive of good results, for we 
find an increase going on in every department of the trade whose 
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progress it is the object of this paper to record. Three were added to 
the number of mines in operation, making 27S, and 571 to the number 
of workmen ; while the average extraction per mine was raised to 16,240 
tonSy and the quantity worked by each individual to 131 tons. 

But by far the largest increase took place in the foreign supplies. I 
have shown that the home production had not, at this time, recovered 
the position which it held in 1847 by some 500,000 tons. The impor- 
tations of foreign coal, however, exceeded those of 1847 by 250,000 
tons, the total increase on the year being above 450,000 tons. The 
principal portion of this encouraging excess was contributed by Belgium 
and England, as will be seen by the subjoined comparisons : — 

1849. 1f»0. 

Tuni. ToDi. Incmaa. 

Belgium 1,591,320 1,953,190 361,870 

Great Britain 572,140 602,410 . • . • 30,270 

Prussia, &c 228,720 .... 277,280 .... 48,560 

Various countries .... 1,770 .... 380 .... 1 ,390 

Total 2,393,950 2,833,260 

Comparative Productiveness of the Frexcii, Exolish, Belgian, 
AND American Coal Fields in 1850. 
The English yield by this year had reached considerably more than 
60,000,000 tons, about a fourth of which quantity was contributed by the 
Northumberland and Durham fields. The Belgian extraction in 1850 
was 6,800,000 tons, raised from 408 working pits by 47,949 operatives, 
giving an average extraction from each pit of 14,260 tons, and an indi- 
vidnal production of 122 tons. The American yield in the same year 
was 8,555,747 tons, and the foreign importation 180,439 tons. Com- 
puted from the year 1838, when I made a similar comparison, the per 
eentage of increase in the French production was 43 J ; in the English, 
40 ; and in the Belgian 75 3 while in America the increase was nearly 
five-fold. 

Thb Natiyb Yield and Foreign Importation in the Year 1852. 
Passing on to the year 1852, we find the French trade in a vigorous and 
flourishing condition. It had increased on the two years apparently but 
slightly, the augmentation being only some 470,000 tons ; but during 
1851 the home trade was not so satisfactory as might have been expected, 
which circumstance will account for the apparently small increase. The 
excess on the single year was 300,000 tons, the production of 1851 and 
1862 bdng respectively 4,500,000 and 4,800,000 tons. The number of 
Vol. Vltf— Fdbvabt, 1858. k 
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mines in operation increased in this year to 286, the average qnantief 
extraoted from each being 16,438 tons — an increase on the two yean of 
183 tons« An addition of 711 miners was secured during the wme 
period, but the individual extraction was only 107 tons. f 

The fbrdgn importation, too, had experienced a veiy oonsidenUe 
augmentation. The figures which Mow speak for themsdTes :— 



Belgium » 2,119,180 

England 652,380 

Prus8ia,<fto 324^260 

Divers countries 1,830 

Total 3,086,860 

COKPABATIVE PaODUGTIVBNESS OF THB FrBNCH, SNaUSR, 

Bblqian, and American Fields in 1862. 
The production of coal in Oreat Britain during the year 1862, I 
Ultimate at 65,000,000 tons ; that of Belgium at 6,250,000 tons; whOa 
the total yield of America was 6,337,650 tons, and her importation 
(entirely from England), 183,015 tons. The per centage of produotita 
increase in the four countries, computed from 1850, is, th orofi a r o— F or 
France, 10^ ; England, 10 ; Belgium, 8 ; and America, 60. 

Natiyb and Foreign Supplibs in 1853. 

In the year 1853 we find the French extraction progressing in a Terj 
satisfactory manner. The production in that year was 5,928,877 tons, 
an increase of upwards of one million tons over that of its predecessor. 
I have not been able to obtain statistics of the number of mines in 
operation or of the workmen employed after the year 1852, but presume 
their increase was proportionate to that of the extra yield, as in former 
years. 

The foreign importation for 1853 experienced considerable improTe- 
ment also, the quantity sent into France by the different countries being 
3,530,533 tons, an increase of 14 per cent, over 1852. This importation 
came^ as n3ar as I can ascertain, in the following proportions, from the 
undermentioned places, viz. :— • 

TOTM. 

Belgium 2,456,959 

England 703,704 

Prussia, Bavaria, &c 369,734 

Other countries < « • • • . 136 

Total 3,530,533 
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Home Yield and Foreion Importation in 1854. 

The yield of French coal in the following year^ 185 4^ exhibits an in- 
erease somewhat less than that of the previous year over 1852. The total 
quantity obtained was 6|827^007 tons, an increase of only 900,000 tons. 

The snppUes firom foreign countries increased in this year in pretty 
nearly the same ratio as in the year preceding. The total importation 
reached 4,129,988 tons, an increase of nearly 17 per cent, on the year. 
The following table exhibits the relative contributions of the importing 
countries : — 

Tom. 

Belgium 2,856,146 

Great Britain 780,449 

Prussia, &c 492,989 

Various countries 404 

Total 4,129,988 

Home and Foreign Supplies in 1855. 

By the next year a perceptible improvement in the total quantity of 
coals extracted by the native producers may be noted, but again in a 
descending ratio of increase. The supply from all the home sources 
amounted to 7,453,048 tons, an increase of about 600,000 tons only. 
I regret my inability to exhibit, from the documents issued by the 
French Government, the precise reason for this gradual decline in the 
augmentation, but it is attributable in part, no doubt, to the continued 
increase in the imports of coal from England, Belgium, and Prussia. 

The annexed table of the quantity of coal imported shows an increase 
in the foreign supply of about 700,000 tons, or 20 per cent, on the year, 
the total quantity exceeding the native production of 1852, only three 
yean before : — 

Tong. 

Belgium 3,327,333 

England 953.990 

Germany, Prussia, &c 670,045 

Other countries 846 

Total 4,952,214 

Comparative Productiveness of the French, English, Belgian 
American, Prussla.n, Spanish, Saxonian, and Australian 
Coal-fields, in the Years 1855 and 1856. 
The production of coal in Great Britain in 1855 was 66 million tons, 

(ahout a million tons more than in 1854), of which 16| million tons were 

famished by the Great Northern Field. 
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Tbe Unifted States had nearly orertaken France; their productkn, 
ezohudTe of the small qnantitjr locally consumed and not aoconntod fir, 
being 7JZf8fi72 tons, an increase of 627,939 tons on the year, and tUr 
importation (still entirely from England), 287,408 tons. In tUs year 
th^ exported 110,586 tons, which figures appear in the official statia- 
tics under the head of f' Domestic Exportation." CSanada is rich m 
coal mines, having thick beds of the mineral, which are now beginning 
to be worked more extensiTcly than heretofore, and she is shipping part 
coal to the United States. 

The production of Belgium in 1855 had attained to 8,409,830 tons, 
and was obtained from the following sources : — 

Hainault 6,458,416 tons. 

laege 1,720,053 „ 

Namur 230,861 „ 

8,409,330 

The production respectively of France, Great Britain, and Belgium, 
in that year was as follows : — 

Ertnea. firMfc Brttela. Brtghia^ 

Per 1,000 inhabitants 173 tons. 2,126 tons. l,804toni. 

Per 1,000 acres of surface 118 „ 1,963 „ 1^817 „ 

Saxony produced in this year nearly 1,000,000 tons of coal, all of 
which was taken into local consumption. The population of Saxony is 
nearly 2,000,000. 

In Australia, where the working of coal is attended with great ex- 
pense, owing to the high rents (about 2s. per ton), the great cost of 
labour, and of materials, which are imported from England, the shipments 
of coal were about 190,000 tons in 1855. Nearly the whole of this quan- 
tity was obtained from twelve pits, which are contained in a circuit of 
twenty-five miles. In my paper on the " Great Northern Coal-field," 
vol. II. of tbe "Transactions" of this Society, pages 231-2, 1 describe the 
coal districts of New South Wales, and estimate the quantity produced 
in 1840 at 27,000 tons. The mines were then under the banefid influ- 
ence of a monopoly, which has since given way to competition. The 
average yearly increase in the production since that period is thus shown 
to have been 4,000 tons, only 15 per cent, per annum over the whole 
period. The selling price of Australian coal is about 15s. per ton. 

The Australian yield of coal in 1856 was somewhat more than 250,000 
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tons. I cannot procure reliable returns of the precise quantity extracted^ 
but the figures quoted indicate the shipments at the various ports^ in 
addition to which a small quantity will have been taken into local con- 
sumption. A great deal of wood is consumed in this as well as in all 
other foreign countries; and this almost necessarily so^ coal being 
exceedingly scarce, and^ in some parts especially^ difficult to obtain. I 
observe that Oovemment have offered a large reward for the discovery 
of a coal-field in South Australia ; and at a place called Kapimda, at a 
depth of forty feet^ a sample of very good coal has been found. 

With 1866 our information respecting the French coal trade is, 
of course, brought to an end. The total quantity extracted amoimted 
to 7,740,317 tons, an increase on the yield of 1855 of only 297,269 tons. 

The supplies of coal furnished to French consumers by importers in 
1856 amounted to 5,069,999 tons, a slight increase only, as in the home 
production, upon the importation of 1855. The tabular statement is as 
follows :— 

Toiii. 

Belgium 3,119,630 

England 1,165,878 

Prussia, &c 781,521 

Other countries » . . . . 2,970 

Total 5,069,999 

The exportation of coals and coke from France in 1856 was as follows, 
coal, 92,104 tons; coke, 7,392 tons. 

These statements disclose a remarkable falliog-off in the per centage 
of native production since the year 1853. In the last-named year the 
augmentation of native produce was at the rate of 20 per cent., and 
that of foreign only 14 per cent., upon the previous year ; but, in 1854, 
the per centage of increase in the native yield fell to fifteen on the year, 
while that of foreign rose to seventeen on the same period. In the next 
year, the per centage of augmentation on the year in the home supply 
receded to nine ; in the foreign it rose to twenty. Last year (1856), 
the per centage of increase upon the year in the native extraction 
descended as low as four ; and in the foreign still lower, namely, to two 
and a half only. From the year 1852 to 1856, the aggregate increase 
in the quantity of French coal exceeds two million and three quarter 
tons, or 57i per cent. ; the foreign importations, estimated in the same 
manner, exhibit a gross increase of 63 per cent. 

For the Belgian yield, I have not been able to procure statistics up to 
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BO reoent a period as 1866| Imt toppoimg H to Imre inoraMe^ 
aocderated ratio compared with the augmentation from 1862 to 186i^ 
the total production will be ahont^ bnt not more, than 8| milliaa tou. 
Indeed, I doubt whether I ought to give Belgium credit for anyj 
at all in this year, for, in the principal district^ that of Hainault^ ! 
J. Ghmot, chief engineer and director of Belgian mines, reports a fiJling 
off in the extraction from 6,4&8,4I6 tons in 1856, to 6,219,183 tons in 
1866, and unless Namur and laege hare shot a-head in a manner whidi 
I am hardly justified in assuming, the production will either hETe 
remained stationary or have increased insignificantly. 

Pmssia has increased her production fire-fold within twenty-fiya 
years, and* during the last few years especially, yery consideraUy, 
but the precise quantities have not been ascertained. She has neTer 
figpired high as an exporter of coals; indeed, she imports firom Engp- 
land about 600,000 tons of coal and coke yearly. During the last 
few years the Prussian coal-owners have found it impossible to supply 
the increasing local demand, and prices have gone up seyeral shillings per 
ton in consequence ; and as Prussia contains some twenty-three ports at 
which coals can be discharged, it is foimd remunerative to import firom 
England. Prussian coal generally is worked at about half the cost of 
French coal, and the probability is that, in a few years, the large capital 
which is being invested in mining operations, the high price of iron and 
coal, and the transit facilities afforded by the railroads and canals, com- 
plete and incomplete, and rivers, upon which, though they possess slight 
advantages of tidal water, goods are carried at a low figure, will enable 
the producers to overcome the local demand. The vicinity of the Prus- 
sian coal-fields to France is exceedingly favourable to an increased 
export of coals thither, if a surplus quantity could be obtained, and 
the obnoxious impost upon this important article of commerce entering 
France were abolished. In the Ruhrort district coals are obtained 
at a similar cost to that incurred in the Liege district, Belgium, from 
which, indeed, it is only about eighty miles distant. Already a dozen 
collieries are in operation in the Ruhrort field, and two or three others 
are underway, while in the Dortmund district, a little to the east of 
Ruhrort, no fewer than fifty-eig;ht pits have been opened, and nine others 
are being commenced ; so that in a little time we may anticipate a largely 
increased production, enabling the Prussian proprietors to compete 
with Belgium and England, by exporting much more extensively 
than they have hitherto. In means of transit Ruhrort is highly 
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favored. It is the centrepoint of railways, which branch off in all 
directions to Antwerp, Rotterdam, Amsterdam, and ports in Den- 
mark and through Germany generally. At the present time, although 
the productive power of Prussia is something below that of Belgium, she 
is almost wholly independent of foreign purchasers, whereas Belgium 
every year requires an outlet for about half of her production. The 
railways and other great works which are being executed in Prussia 
and other parts of Oermany create an extensive and increasing demand 
for the coal and valuable ironstone in which Prussia abounds, and in 
these respects renders her almost independent of the rest of Europe for 
materiel of that description. 

Spain produces coal for her own use, but, having no few«r than one 
hundred and six ports* round her coast, almost as easy of access to 
English vessels, and vessels trading with England, as are the ports of 
France and Belgium, she imports coals and large quantities of coke 
from England, amounting to not less than 300,000 tons per annum. In 
consequence of her richness in otlier minerals, such as lead, copper, &c., 
which are cheaply and easily worked, she is now the largest importing 
country in the world for coke (used chiefly for smelting purposes), which 
is supplied to her from the North of England. Ironstone is found in 
considerable quantities in Spain, but, up to the present time, its working 
has not been attended with any noticeable measure of success. The 
Company known as the Asturian Company, composed piincipally of 
English capitalists, expended large sums of money in establishing iron- . 
works in the northern part of the coimtry, but failed to realise their ex- 
pectations of a profitable return for their money. Indeed, the original 
shareholders lost nearly all tliey embarked in the conceni. The principal 
reason of the failure is attributable to the absence of the different quali- 
ties of stone required for the manufactiure of good metal. It has been 
said that the ingredients necessary for a proper admixture, might have 

* The number of ports accessible for commercial purposee in the uoder-mentionecl 
eountriet are aa followa : — 

Portf. 

France 138 

Spain 106 

Prussia 27 

Belgium • 13 

Holhwd 90 

Denmadc 209 

583 
Other oonntriei 74 in number •••• 1706 

l^tid %... 80 8269 (8h Appendiw.) 
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oeen obtained from England, but it is questioBable whetW, under any 
circumstances^ iron could bare been manufacttu'ed so cbe^p bs it could 
t^vi^ been supplied from England » 



ti r OF THE Trade fbou 1850 to 1856, both inclusite. 
uuwing; table presents, in a condensed form^ the progress of tbd 
men coal trade during' the seven jears endmg 1856 : — 



FfiOORBSB OF TES EXTR4CT[0N OF K^TfVB 09AL IN PJUNOB DUKIXa 
THE LkWr SEVEY YRARS. 
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The table annexed exhibits in the same manner the progress of ths 
importation of foreign coals into France during the same period. 



PBOQaBSS OF THE IMPOBTATJON OF COAIS INTO FRANCE DURINO TUB LAST 
SEVEN YEARS. 
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These tables and the preceding statements show that France is the 
largest coal-importing country in the world, and prove the remark with 
which I commenced, that she ranks next to Great Britain as a coal- 
consuming counirj. What she may become in the course of a few 
years time only can show. 
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CHAPTER II. 
THE FRENCH COAL FIELD. 

The present extent of the French coal field is estimated at 920 square 
miles. It stretches over no fewer than forty-five departments — small 
patches of coal appearing here and there — and comprises 448 mines. 
The following tahle gives the number of mines in each separate depart- 
menty together with the production of each of the latter in the year 
1852:— 
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The present numher of coal fields in France is sixty-two, but some of 
them (as will be seen on a reference to the map, where their size and 
position are indicated by black spots) are very unimportant. By far 
the largest are those of Loire and Valenciennes, the former situated in 
the department of that name, and the latter in the Nord department. 
These may, not inaptly, be termed the Durham and Northumberland 
of Franee : more than half the annual production is extracted from 
thence. They unitedly employ labour to the extent of 16,000 hands, 
at an annual outlay of £410,000, or £25 per man, producing 2,703,980 
tons. As a pleasing contrast, it may be mentioned that the same nimi- 
ber of English hands would raise eight million tons, for at the present 
time the coal extracted per year in the North of England is 16,500,000 
Vol. VI.— Pbbbuary, 1858. l 
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tons, raised by 34,000 miners. Our men, of course, are more expert 
and better paid than the French, which may, to some extent, accoimt 
for the difference. 

The following table shows the produce of ten of the principal of the 
French coal fields for the years 1847, 1848, and 1852 :— 



QUANTITY AND QUALITY OP COAL EXTRACTED FROM TEIf 
PRINCIPAL BASINS IN 1847, 1848, AND 1862. 
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1,631,180 
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108,680 

85,000 



4,880,880 



028,045 



4,903,925 



Varieties of French Coal. 

In one of my former papers, I entered at some leng-th into the different 
varieties of coal afforded by the Great North of Eng-land fields, and as 
the subject is both important and interesting^, I purpose to devote some 
space to the consideration of the various qualities of the French coal. 
These are six in number, namely, anthracite, lig-nite, and four varieties 
of bituminous coal, classed as follows : — Free-buniin^ smithy coal* 
{houiUe grasse d longue Jlamme), yielding about 70 per cent, of coke 
when calcined in a close oven; close-burning coal (houille maigre a 
longuejlamme), yielding about 60 per cent, of coke ; common smithy 
coal {houille grasse marechule), producing full 70 per cent of coke; 
and the hard coal (houille dure a court ejiamme), which gives as much 
as 76 per cent, of coke. 

• Thi» coal, of all the other French varieties, most nearly resembles the tender coking 
or fine bituminous Eugflish coal, which, in consequence ot its freedom from shale and 
pyrites, and its g^eral purity, is so much in demand for gus, coking', smithy, and 
other important purposes. 
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Of these varieties, in no one instance are all six found in one depart- 
ment. Loire, the principal district, lacks lignite, and Gard 3rields no 
anthracite, although each of these departments contains the other five 
Tarieties. Creuse lacks both lignite and anthracite, but contains every 
variety of the bituminous coal ; while Sa6ne and Loire, a department 
which contributes to the general production 500,000 tons a-year, yields 
neither anthracite, lignite, nor the common smithy coal. 

The distribution of the different varieties over the whole empire will 
be seen in form in the annexed table : — 



TABULAR STATEMENT OP THE QUALITY OF COAL FOUND IN THE 
DIFFERENT COAL-PRODUCING DEPARTMENTS. 
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Progress op the Extraction of the Free-burning 
Smithy Coal. 

The variety most in demand during the septennial period ending 1862 
was the free-burning smithj coal, of which the average yearly produc- 
tion was 2,200,000 tons. Like the anthracite, it is found in great 
abundance in the Loire department, no fewer than 1,065,908 tons — 
55 per cent, on the total yield of the variety, or a fourth part of the 
whole produce — ^having been obtained there in the year referred to. 

The subjoined table presents, at one view, the departmental extraction 
of the free-burning smithy coal, and its value. I have selected the 



J 



7ff 



yean umexedy beeaiue they exhibit the progress of die prodaetionnMm 
fiurlj than toy other; tiie year 1847 showing the state of the estraetioB' 
as it existed before the disturbances of 1848, the next year exhibttmgfhe 
depression whieh the trade sustained, as abeady largely spoken of, and 
and tiie year 1863 as finming a sort of middle stage betireen the reio-^ 
lutionary period and the present time. It is a noticeable fifuA that the 
trade in this variety of coal suffered more severely from internal i 
than any of the others. 



TABOLA& STATEMENT OF THE EXTRACTION AND VALUE OF THE 
FEEES^BUENING SMITHY COAL* 
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Vendue .v**.**! 

Var ,.., 

AJli«f 

Gr«use 

Onlradoft i . 

Cnnt^l 



Mei!ia price pet ton 



FktttfaeUoik* Tfetuc. 



.068,708 
645,6:25 

17e,039 
63,193 
40,451 
23,013 
1S,940 

\%\m 

11.627 
0,l£8 
7,33 (J 
7,201 
2,653 
1,245 
870 
480 



Vfl7,023 



835,500 

290,385 

54,807 

73,119 

45,040 

33,115 

1S,071 

11,710 

6,617 

9,815 

3,532 

5,701 

2,935 

3,035 

1,074 

661 

545 

170 



902,197 
7a, 4d. 



iBli; 



FtOdoetJdin. 



990,27S 

500,215 

134,648 

3,031 

131,001 

34,302 

8,522 

8,000 

0,340 

6*4^1 
3,102 



10,558 
2,231 



250 



1,871,800 



£ 

318,053 

284,950 

36,282 

1,189 

32,438 

10,933 

3,361 

4,472 

4,016 

2,407 
1,737 



6,129 
947 



150 



715,171 

7s. 7a. 



^^V 



pTDdotittw, Valu& 



1,262,951 

818,222 

228,527 

2,723 

217,484 

42,744 

9,240 
0,711 
11,396 
6,021 
1,933 

1,698 
10,735 



2,623,794 



44S,277 

506,116 

6]«;i23 

1,087 

45.715 

3^,872 

5,021 
4,035 



l,l8f 

678 
4,860 



20 



1,107,789 
8i. h\A. 



Progress of the Yield of Glose-burninq Goal. 
The next most abundant variety is the close-burning coal, of which 
there was raised, in 1852, 914,115 tons, an increase over the extractton 
of the previous year of about 400,000 tons, but 600,000 tons less than 
the yield of 1850. In 1847 the total produce was estimated at 885,269 
tons, which was reduced in 1848 to 675,559 tons. Seventeen districts 
contain beds of this variety in greater or less proportion. The principal 
are Sa6ne and Loire, Allier, and Loire, the first-named alone having 
furnished, in 1852, 845,775 tons, more than one-third of the total produce 
of the kind. The tabular statement of the production and value of this 
variety is as follows : — 
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TABULAR 6TATEMKNT OF THE YIELD AND VALUE OF CLOSE- i 

BURNING SMITHY COAL. 


DVFASntUTA, 


ism. 


l»4a. 


1B47, 


PvedujcUoit. 


Ttliu. 1 




Y4)tH. 




Viliw. 


Enhne and Loire . < 


Tom. 

345,775 

243,996 

101,709 

73,034 ! 

27,941 

17,734 

16,369 

13,378 

4,955 

3,344 

2,082 

1,003 

522 

403 

187 


£ 

123,880 

73,542 

55,693 

31,831 

13,337 

6,056 

, 4,587 

3,693 

1,790 

1,785 

2,173 

407 

4,488 

120 

69 


Tant 

273,757 

176,000 

100,220 

50,315 

14,572 

18,823 

15,141 

20,877 

1,978 

3,370 

015 

5 
773 

656 
707 


971,553 

55,899 

3:iJ07 

24,457 

8,473 

7,735 

1 0,467 

6,098 

906 

2,482 

543 

24 

470 

84 

472 


Toi>i. 
396,173 
214,278 
132,531 

o:,ii5 

17,650 
10,037 
14,311 
16,668 

3,386 
1,068 

549 
176 

1,378 


£ 

143,069 

66,157 

41,480 

36,331 

10,68! 

7,927 

5,937 

5,584 

2,650 
436 

594 
177 
8S3 


Lain *, 

Niavre 1 


StrutiofCalok .J 
Bfa5ae ...., 


H^rmult 

Pujr de DdiTM - . • 

Vetid^^^ 

€^Trhw$ - . 

Ardeoho 

Ayde 

Avcjnm 


Qard 


Lciw«r Rhiae .i... 
TMtf«JI * . . 




MeftD price p*r ton 


914,155 


330,740 
7*. 3id. 


675,559 


244,755 
7fl. 3d. 


885,350 


330,838 
7i. 4d. 



The Extraction of Anthracite Coal. 
The French aothracite is principally raised in the departments of 
Word, Mayenne, Calvados, Isere, Maine and Loire, and Sarthe. The 
whole production in 1852 was 691,.'334 tons, 12 per cent, on the extrac- 
tion of all kinds. The increase since 1848 has heen, on the average, 
80,324 tons a-year, or an aggregate augmentation of 149,295 tons. 



TABULAR STATEMENT OP THE YIELD AND VALUE OF Al^THRAGiTE. 


BXTiBTMlWTtt. 


IPM. 


iB4e, 


1647. 




Yftlue, 


ProAaetloa. 


Y^wf. 


PraduttfoDr 


Vflliie. 


Nord 


Toii»» 

427,020 

72,974 

55,084 

42,989 

28,038 

34,036 

12,966 

8,951 

5,269 

4,009 

4,720 

4p554 

■ *■ 

w * 


£ 

169,025 

54,807 

17,341 

30,032 

24,628 

13,376 

7,430 

3,303 

1,550 

1,867 

630 

1,620 


Tdfii* 

337,096 

60,335 

40,962 

10,353 

40,099 

20,261 

0,009 

3.662 

4,26S 

770 

4,555 

4,572 

"709 


£ 

138,816 

62,376 

12,477 

6,880 

30,329 

16,a54 

5,403 

1,176 

1,333 

147 

957 

1,160 

'302 


427,430 

01,610 

43,033 

4,000 

42,871 

41,444 

11,655 

10,246 

3,668 

2,210 

6,101 

4,543 

700 

530 


£ 

183,613 

50,129 

13,148 

3,260 

39,693 

£3,933 

7,050 

, 2,412 

1,202 

648 

1,101 

2,246 

406 

254 


MAveone 


Muji«aod Loire,, 
goj-ihe 


Calvadffli 

Lover Loir« , . * • * 
Xxizr^ . ......... 


Jjlier i .... 


Puy de Ddrae .... 

Upper A]p« 

Hamuli 

Cteu»e 






691,534 


324,807 
98. 4|d. 


542,239 267,102 
.... 9fl. lOld. 


659.020 
■ p « * 


310,957 
9b. 8|d. 
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The Extraction of Common Smithy Coal. 

Fourth in the order of priority comes the common smithy coal. The 
production of this variety was^ in 1852^ 464^748 tonS; at about which 
fig^e it had stood, with the single exception of the year 1850, for the 
previous seven years. Only six out of the eighty-six departments into 
which France is divided contribute this species of the bituminous coal ; 
and in the production of this variety, as in that of most of the others, 
Loire takes first rank. Not less than three-fourths of the total extrac- 
tion of the common smithy coal was furnished by this department. The 
produce of the other districts is unimportant, as will be found in the 
table. ^ 

One peculiar feature of this species of coal is the very inflated (bour 
soufflS) nature of the coke obtained from it. None of the other varieties 
possess this quality to any extent ; indeed, the free-burning smithy is 
the only other kind which exhibits it at all. Subjoined is the tabular 
statement : — 



TABLE SHOWING THE EXTRACTION AND VALUE OF THE COMMON 
SMITHY COAL. 


DlPAaTMlICTS. 


1853. 


184S. 


1847. 


Production. 


Value. 


Production. 


Value. 


Production. 


Valna. 


Loire 


Tona. 

373,683 

84,913 

2,073 

2,055 

1,219 

804 


£ 

137,760 

33,057 

686 

2,144 

■ 747 

225 


Tom. 
302,531 

76,788 

1,615 

1,402 

50 

4,810 

2*444 


£ 

128,204 
28,003 

1,850 

800 

26 

2,790 

58r,l78 


Tons. 
316,866 
104,046 

1,733 
3,082 
55 
4,652 
6,310 
2,123 


£ 

124,51 \ 

32,304 

1.500 
1,572 
28 
2,4 64 
1,861 
21,196 


Gard 

Aveyron 

Corroze 

Creuse •••<• 


Puy de Dome .... 

Herault 

Upper Loire 

Saoue and Loire.. 


Averagre price per t. 


464,748 


175,220 
78. 6d. 


448,297 


179,920 
83. Oid. 


489,716 


185,827 
78. 7d. 



Progress of the Production of Lignite, (fee. 

Next in the list stands the ligriite, so culled from its semi-decomposed 
nature, and the actual j)resence of the distinct woody fibre, a variety 
not very extensively found in this country. Witli its production is 
incorporated that of the stipite, a variety of coal distinguished from the 
lignite by a grass-like fibre. The agg^'egate yearly production of the 
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whole does not exceed 200^000 tons. It is chiefly met with in the depart- 
ment of the Mouths of the Rhone, where^ indeed, almost the whole vend 
is procured. Thirteen other departments certainly yield a portion, but so 
inconsiderable is it that it scarcely deserves notice. The quantity raised 
from all sources in 1852 was only 191,818 tons, and of this the Mouths 
of the Rhone department contributed 105,500 tons, or 81 1 per cent. The 
trade in lignite has undergone less variation from revolutionary struggles 
and vicissitudes of commerce than that of any other variety, owing, pro- 
bably, to the fact of its being chiefly used by the lower classes in lieu 
of wood. 

The tabular statement of the production of lignite, <&;c., during the 
period over which our calculations extend is as follows : — 



TABULAR STATEMENT OF THE YIELD AND VALUE OP LIGNITE. 


Dxr^KTMSFTS, 


1059. 


1849. 


1M7. 


traduction. 


T^ue. 


FndDcUon. VhIub. 


Pfoduellnn, 


TiUufl. 


Movthv of the 
Rb6iifl ...... 

Il*M ........... 


Tom. 

105,500 

28,302 

13.477 

11,503 

30,210 

7,161 

6,405 

4,191 

3,183 

1.017 

750 

469 

457 

200 


£ 

48,152 

11,095 

4,l.'i2 

5,081 

3,100 

1,344 

3,110 

1,404 

062 

021 

162 

187 

99 

100 


TooB. L £ 

89,001 43,243 
23,712 11,382 
1],*223 1 4,190 
9,307 4,272 
6,49a 1,8S6 
9M0 1,050 
6,330 1 3,530 
3,990 ! 1,813 
3,451 , 1,055 
1 090 fi^fl 


Ton*. 

02,189 

20,830 

13,187 

10,511 

8,085 

10,852 

4,707 

4,457 

4,330 

1,264 

554 

1,780 

6^9 

700 

80 

450 

150 


£ 

47,497 

0,009 

4,845 

5,413 

2,858 

1,233 

2,499 

1,731 

1,124 

6?7 

101 

654 

208 

78 

29 

226 

51 


G*rd .** 


Upp^rSaAoe .... 
Il^reult -....».. 
Aiid« 


Ardlche 

T*r -•♦.. 

Am 

Eistem Ptt^ii^.. 

Avnt »«*.. 

Doulm 


650 

340 
330 


117 
33 


Laodefl 


...* 


MoMUe .* 




H«tQ price per tan 


101,818 


79,667 
8ti. 2)d. 


165,601 1 73,980 
*,.. 8b. lUd. 


174,030 


79,690 
08, lid. 



The Extraction of Hard Coal. 

Sixth and last in the order of production stands the hard coal, which 
IB found in nine departments. A peculiar feature of the trade in this 
▼ariety is its gradual decUnation since the revolutionary year, for which 
the Minister of Commerce; in chronicling the circumstance, oflers no 
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«qilaiiati<ni« Probably the absence of flidtable gratesi heartba, and 
other apparatus for consuming coal of so hard a nature, joined with 
ignonmce of a proper mode of firing it, caused the yariety to fiedl into 
disrepute, and thus led to its disuse. In the year 1847, a total yield of 
820,478 tons is recorded; in the year 1848 it had Men to 296,938 
tons ; and in 1863 there was a still further decline, the total yield ia 
that year being under 180,000 tons. In 1847, the extraction waa 
greater by 145,643 tons than that of lignite ; in the last-named year ft 
was less by 17,173 tons than the lignite yield — ^less, indeed, by neaily 
300 tons, than the extraction of the latter variety in 1847. From the 
department of H6rault, the supply entirely ceased in 1860 ; and in tiie 
Oard department it dwindled from 120,984 tons in 1847, to 86,869 
in 1863. Indeed, during the revolutionary period of 1848, and in i 
feeding years down to 1852, Loire is not credited for one ounce of hard 
ooal ; and Greuse, which, in 1847, furnished 600 tons, produced none in 
1848, and only about 45 tons in 1853. 



TABULAR STATEMENT OP THE EXTRACTION OF HARD COAL. 


J^MtAXntwrni^ 


last. 


11I4B. 


m^ 


Ptvdociym* 


Ttlvt* 


PnjdQctliHi 


Ta7ue. 




Talm^ 


Gwd 


Tout. 
85,ft59 
45,43^ 
26,130 

10,774 

3,276 

2,106 

887 

100 

'46 


£ 
25,973 

tl6,d2l 
a,S44 
3,720 
1/293 
1,390 
649 
40 
* * 

' 23 


134,874 
227,388 

16,480 

157,868 

4,058 

43,611 

7,000 

43,707 

8,482 

"lS0 


£ 

41,105 

13,162 

6,533 

6,140 

3,456 

31,175 

2,600 

16,620 

5,225 

125 


Tom* 
120,084 
21,824 

3,125 

31,654 

6,202 

S7|3B5 

5,116 

72,008 

13,558 

602 

2,181 


33,674 
I4pl3fi 

3,505 
11,843 

S,608 
34,136 , 

2,073 

28,530 

7*494 

280 

863 


Upper Sn6DG ^^** 


Pu7 de Bdme **** 
Upper Loir« * . . , 
Lower Loire .... 
Halne and Loire * . 
Cantal , - - * 


H^rautt 

Saftne and Loire « * 
Ttindie 


Avcyron .-**.... 


Mean price per ton 


174,044 


68,352 , 
7*. lOd, 


206,033 


126,482 
8fi, 04d. J 


330,473 


142,308 , 
3*. Hid. 



Total Extraction and Value of each Variety. 

The aggregate proportion of each variety of coal extracted in France, 
with the total value of each separate species, during the years before- 
mentioned, is presented below : — 
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PRODUCTION, VALUE, AND AVERAGE PRICE PER TON OF THE 
DIFFERENT SORTS. 


NATvaa OP thb 
Coal. 


185S. 


1848. 


1847. 


ProduettOD. 


Value. 


Produetion. 


Value. 


Pro'luctlon. 


Value. 


^ f Free - burning 
3 smithy coal.. 
3 J Clow - burning 

|1 ditto 

*• Common 

^ I. amithy ooal.. 

Hard coal 

Anthracite.... 

lignite, sUpite. 


Ton*. 
2,467,023 
914,156 
464,748 
174,644 
691,534 
191,818 


£ 
901,285 
320,740 
175,220 

68,352 
321,807 

70.667 


Tom. 
1,871,800 
675,559 
448,297 
296,933 
642,239 
165,601 


£ 
717,751 
244,755 
179,920 
126,482 
267,113 
73,989 


Tons. 
2,623,794 
885,259 
489,716 
320,473 
659,029 
174,930 


£ 

1,008,207 
324,839 
186,627 
142,398 
319,957 
7,910 


Total 

Average price . . 


4,903,925 


1,870,072 
78. 7|d. 


4,000,433 


1,810,000 
88. 6d. 


5,153,234 


2,056,920 

83. 



Amount op Labour Employed and Wages Paid to Labourers 

IN THE French Coal Mines. 
In preceding pages, concurrently with the progress or decline of the 
French trade, I have given statistics of the amount of labour employed 
in mining operations. I now take ten of the principal coal-yielding 
departments; and give the number of hands engaged in each of them 
during the period to which the preceding tables refer, from which an 
aiccurate idea of the state" of labour and its proportion to the total yield 
may be gathered. 



TABULAR STATEMENT OP LABOUR AND WAGES FOE 1S52. 



BsrASTMErrs, 



Nor^ 

Loire .*..,**»***- 
5a ^Do and Luire . . 

Gard.-. 

AlUer 

Upper 9ii^ii« .... 
Mo uUm <it theH bont 
AYejron * < ««,... . 
Majenue • . . > < • , - 
NiAyre . . . ^ 



Worlrmivn «mplafed» 



In Che 
Vn. 



fl,5B0 

4369 

2,322 

1,722 

1,396 

752 

OOS 

664 

719 

400 



Abaf«~ 
f^rotiii'il. 



1,612 
1335 
1.S27 

593 

216 

57 

275 

im 

135 



10,102 

0,124 

3,540 

2,315 

2,2(i5 

968 

950 

939 

91.") 

625 



of Walt" 



£ 

216,601 

195^126 

8M13 

auj82 

36,526 
l7,etiU 
19,000 

20, ana 

19,187 
14»027 



ATerifre 

W»(tPi 

ptt Mad. 



£ ». 

21 

29 

22 17 
2h G 
16 5 
16 9 
19 16 

22 10 

30 17 

23 17 






1,072.845 

1,030,183 

629,050 

386»007 

256,407 

105,500 

182,B2G 

a5,430 

73,734 



kvenga 
per U«n, 



Tohv. 
105 
244 
148 
100 
113 

59 
110 
103 

38 
117 



Vol. VI.— Fbbbuaby, 1858. 
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TABULAR 8TATA1CBNT OF LABOUR AND WAGES FOR 1848. 



DapAsniBm. 



Worimm employed. 



In the 



TotaL 



EfthnUs 
ofWaitM 



AT6nf0 
par Mmu 



TfML 




Nord 

Loire 

Sa^ne and Loire 

Oard 

AlUer 

Upper SaAiie. • . . 
Moathsof the Rb6ne 
Ayeyron •••••• 

Mayenne 

Niivre 



7,991 

5,161 

1,759 

1,291 

1,085 

367 

851 

6S5 

759 

860 



1,588 
1,792 
868 
SSI 
667 
122 

288 
238 
187 



9,573 

6,953 

2,627 

1,522 

1,752 

489 

851 

758 

992 

547 



£ 

196,493 

156,265 

60,631 

46,520 

27,648 

7,526 

21,961 

22,019 

21,803 

12,780 



£ •• 

20 10 

22 9 

23 2 
30 11 
15 15 
15 8 
25 16 
29 3 

21 19 
23 8 



027,811 

1,326,687 

381,595 

858,807 

191,721 

38,046 

89,001 

135,184 

69.836 

60,315 



TABULAR STATEMENT OF LABOUR AND WAGES FOR 1847. 



DiriLStMi 



NotA 

Lolr«i .»«**.... 
Saone and Loire 
G&td ......*>.. 

Allier 

Upper Budae . . . 
M u th A of the lUi 6iit 

AFfjron • 

Mayetine .,.,*. 
NIevre **.».,.. 



WorknHD flDiplojed^ 



pit. 



8,199 

2,080 

],872 

1,U5 

379 

1.037 

675 

791 

435 



Abof«>- 



1,925 
1,062 

78S 

CB9 
100 

" aofi 

S60 
150 



Workni 



10,124 
7,217 

I,6Q4 
479 
1,037 
1,240 
hOfil 
535 



Ol Wmpis 



£ 
215,491 

220,587 
73,168 
03,611 
aO.OJO 
7,986 
21,708 

*23,799 
14,040 



A*ftTiite 



M ■. 

21 5 
31 16 
25 10 

30 4 
J6 13 

16 9 
21 
2b 10 
S3 13 
24 



Tv>t*l 



1,245,651 

1,788,585 

625,874 

467,339 



32,326 

92,089 

224,073 

73,066 

67,115 



At*r«|tt 
PMdttmai 



123 
£38 

isa 

900 

126 
67 
89 

ISO 
69 

114 



The French Export Trade in Coal. 

Large as is the importation of foreign coal; and extensive as it is 
likely to continue for many years to come, there has always been an 
export coal trade from Prance, though, of course, to only a very limited 
extent. Her foreign consignments, whether of native coal or of coal 
originally imported, have never exceeded 60,000 tons, and, up to the 
year 1845, they were below 50,000 tons. In the year 1848, the whole 
export was only 48,921 tons, distributed amongst the undermentioned 
countries, namely : — 
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Tons. 

Switzerland 10,491 

Sardinia 6,874 

Belgium 8,244 

Algeria 16,108 

Spain 491 

French Colonies 1,137 

Tuscany 548 

Germany 444 

Turkey 1,586 

Sweden 3,161 

Various Countries 832 

Total 48,921 

Since that time some increase in the trade has taken place, the total 
quantity of coals and coke exported, down to the end of 1856, having 
been: — 

Tone 

1850 41,564 

1852 41,306 

1853 40,113 

1854 100,210 

1855 111,576 

1856 99,496 

These exportations take place chiefly from the coal basins of Loire, 
Valenciennes, and Aix. Southern Switzerland is, to a great extent, 
fiopplied with Loire coal, which is also sent in small quantities to Sar- 
dinia and Algeria. The Valenciennes portion is taken into Belgium, 
and that of Aix is chiefly exported to Sardinia. English coal is re- 
exported to Algeria and other French colonies, but the quantity so 
disposed of does not exceed 8,000 tons a-year, most of the English coal 
consumed in Algeria being sent thither direct. 

Resume of IIome and Foreign Supplies. 

I conclude this portion of the paper by summarising the iacts eluci- 
dated in the foregoing pages. Tlie following abstract shows the native 
yield and the foreign importation for nearly a century : — 
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TABULikR STATEMENT OF THE PRODUCnOff OP NATIVE COAL, AND 
THE IMl>ORTATION OF FOREIGN COAL IPITO FRANCE, FROM 
THE TEAR 1787 TO THE PRESENT TISIE, 






P^r«rcD ImporthDnn. 



IMclvm 



EnRlaiKt, 



Conn* 
trim. 



TptaL 






1787 

17m 

181 1 
1813 

1813 
1814 
1615 
1816 
1817 
ISIS 
18] a 
1820 
1821 
1822 

182a 

1324 
1825 
1826 

1827 
18SS 
1820 
1830 
1631 
1832 

ias4 

183S 
1837 
I838 
1839 
18iO 
1841 
184 ££ 
1R43 
1841 
1815 
184G 
1847 
1848 
1840 

iJ^ril 
1854 

isori 
i8r»c 



215,000 

226,000 

240,000 

844,180 

77»,691 

835,523 

771,770 

788,371 

881,587 

041,038 

1,003,380 

897.0O4 

904,009 

1,003,057 

1,134 J n 

l»193,y78 

I,195,Si;7 

1,325,609 

1,^91,581 
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264,873 
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180,000 
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31,105 
31,105 
23,23£ 
25.452 
36.684 
36,942 
47,780 
35,636 
42,843 
51,128 
36,911 
37,530 
42 .040 
48,043 
08,159 
109.500 

304,C84 
310,527 
380.773 
429.049 
4y^',738 
455,602 
427,093 
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611,301 
586,520 
514,920 
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953,990 
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18,000 
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42,369 

27,814 

38^521 

39,179 

38.704 

42^238 

42,393 

67,464 

70,825 

77,223 

75,612 

75,341 

68,924 

62,610 

70,185 

78,039 

89,738 

113,836 

132,673 

125,137 

156,013 

160,779 

196 502 

100,005 

213,014 

299,0"IC 

240,693 

S28,406 

27V,330 

227,000 

228,720 

277,2«0 

298.2(pO 

321,2^10 
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371 

773 
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6 

50 

292 

172 

184 
119 

21 

13 

23 

100 

3fr0 

^4 
21 

181 

312 

750 

403 

606 

482 
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2,150 

3,360 

4Ji84 

4,009 

2,880 

2.380 

1,770 

260 
130 
irm 
404 
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2,970 



2I4,S78 
2Se,S88 
240,000 
1IS,000 

130,000 

124,000 

117,000 

104,445 

240,394 

320,564 

258,851 

281,851 

236,766 

280.910 

32^593 

338,060 

326,920 

462,170 

5U8, 818 

505,170 

542,015 

584,048 

654,425 

6:^.288 

648,407 

670,780 

702,349 

747,183 

803.075 

909,451 

1,143,403 

1,227,030 

1,268,743 

1,200,660 

1,610,159 

1,609,138 

1,062,687 

1,846,883 

2,202,101 

2,103,922 

2,548,720 

2,143,770 

2,3t»3,960 

2.833,260 

2,926,680 

a,O[»5,960 

3,5Ji0.533 

4J20.0H8 

4,052,214 

5,6G9,9VI9 



429^1 
463,S88 

480,000 
067,180 

893,694 

95d,523 

888,779 

952,816 

1, 130,981 

1,202,202 

1,202,2;JI 

1,179,756 

1,200,776 

1,374,670 

1,456,304 

1,531,647 

1,522,55:1 

1,787,878 

2,600,190 

2,040,179 

2,233,091 

2,358,121 

2,205,095 

2,400,05a 

2,S08,79S 

2,543,644 

2,759,980 

3,237,023 

3,309,491 

3,841,397 

4,124,138 

4,340,282 

4,20a,6O4 

4,294,042 

5,029^8 

6,261,222 

5,356,220 

5,Gl'8,622 

0,404,S^S 

6,66.^,204 

7,701,024 

6,144,203 

0,443,170 

7,260,830 

7,411,713 

7,999,885 

9,450,41 U 

10,956,91*5 

12,465,262 

12,810,316 



Siucc the year 1S21 tliu importation of coke ii$ included in the returns. 
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CHAPTER III. 

CONSUMPTION OF COAL IN FRANCE FROM 1847 TO 1850 
BOTH INCLUSIVE. 

Havingy in the two preceding chapters, so extensively treated upon 
the prodnction of coal in France, I fear it would be trenching too much 
on the time and patience of the members of the Institute were I to go 
to as great a length in placing before them the history and progress of 
the consumption of coal in that country. But, as the subject is of too 
mach importance to be omitted altogether, and as, probably, many of 
yon may be interested to know in what proportion English and Belgian 
and native French coal is consumed in the principal manufacturing de- 
partments, as well as the various cities and towns of France, a very brief 
summary of the state of that branch of our subject is annexed^ accom- 
panied by a map, which shows not only the size, and shape, and amount 
of the prodactions of the different coal-fields, but also the consumption 
of every kind of coal, and the proportion in which each is consumed. 

I shall commence with 1847, as the figures of consumption from that 
year to the present will serve every purpose of exhibiting the fjuantities 
. consumed, and the places of disposition. It will also show, by the chief 
points of competition between the native variety and the aggregate of 
foreign coal on the one hand, and between different exporting countries 
on the other. 

The departments which have consumed the most each year are those 
of Nord, Loire, Seine, Straits of Calais, Rhone, Sac^ne and Loire, and Gard. 
In the department of Nord there were consumed in 1847, 1,507,370 tons, 
fully one-fifth of the total production of France. In 1848 Nord fell to 
1,368,340 tons, or 32 per cent. ; in 1849 still lower, the quantity disposed 
of being only 1,261,780 tons. By the end of 1850 it was only a few 
tons over the consumption of 1848; in 1851 only a few tons more; 
while even in 1852 it had not reached the point from which it fell in 
1847. 

The consumption in the department of Loire, in the year 1847, 
amounted to 616,870 tons ; during the revolutionary period it fell to 
592,970 tons. In 1849, like Nord, it descended still lower, the quantity 
consumed being only 534,490 tons ; in 1850 it gained a most important 
advance, rising suddenly, as it were, to 643,600 tons ; in 1851 the con- 
sumption fell off slightly, but was still greater than it was in 1847 ; 
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while^ in 1852, 702,700 tons were taken into consumption, better than 
. 100,000 tons more than was disposed of in the district in the year pre- 
ceding that of the revolution. 

The department next highest in the list, is the Seine, where in 1847, 
499,650 tons were used ; in 1848 the consumption fell to 344,010 tons; 
in 1849 it sprung up to 518,680 tons ; in 1850 to 653,960 tons ; in 1861 
it descended to 646,870 tons ; and in 1852 an augmentation was realised, 
making the total consumption 662,830 tons. 

After these three departments, which, as it will be seen, consume 
upwards of a third of the total quantity used over the whole empire, 
come the departments of the Straits of Calais, BhAne, and SaAne and 
Loire, the general consumption of which has been better than 850,000 
tons per year. Gkurd consumed in 1847, 346,640 tons, but in 1849 the 
returns exhibit a falling off to 153,080 tons, and in 1852 the consump- 
tion was 98,640 tons less than it was in the first-named year. 

Nine other departments have consumed on an average, less than 
150,000 tons; eleven less than 100,000 tons; three not more than 
75,000 tons ; two less than 15,000 tons ; and twenty-four less than 10,000 
tons. " What" asks M. Magn6 in his ^'Resum^ des Travauz Statistiqnet 
de r Administration des Mines," published in 1854, '^ is the cause of the 
small consumption of this coal in these last named departments? It may, 
perhaps, be attributed by some to their richness in l}ituminous coal ; by 
others, to the absence of all industry ; but for the -greater number I 
do not hesitate to say that the cause may be found in the lack of means 
of communication and the high price of transport ?" 

Departmental Consumption of Native Coal in France. 

It may not be altogether devoid of interest to give the relative pro- 
portions of the division and dispersion of the French coal throughout the 
different departments of the empire, and the subjoined table exhibits 
this distribution from the various fields. It shows that the great basin 
of Loire furnished coal, in the year 1847, to fifty-one departments ; in 
1848, to forty-nine ; in 1852, to fifty departments (at the same time 
supplying various foreign countries) ; that the beds of Valenciennes fur- 
nished coal, in 1847, to fourteen departments; in 1848, to fifteen; and 
in 1862, to sixteen departments, besides exports ; that those of Creusot 
and Blanzy supplied from eighteen to twenty ; those of Commentry from 
thirteen to fifteen; the Alais fields, twelve on the average; that of St. 
Gervais and the Lower Loire, about six departments. 
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VALENCIENNES. 



of Copiub]|)tJoii. 
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DEPARTMBirrAL CoHSOMPTIOPT OF FoREION COAL. 



TABULAR STATEMENT OP THE DISTRIBUTION OP 
FOREIGN COAL DURING THE TEARS JS47, IU8, 

ENGLISH COAL. 
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BfiLOlATI OOJLV* 



Dvp«rttai>4 o# Opwataptto** 



Aime , . . . * > . - • 

Ardenaei ,«..-••*--•■ 

Aiib« 

Eure **^ 

Euri «»d Lotrt 

Gtroade «..•«■•>* 

Indre and Lofr^ ....*• 

Lolret 

LQW«(r Lgiaft • 

M «jwh6 4t ••«... 

Manie ^^ <«>«..« 

Upper Vftitw . * , . * 4 # ^ 

M«uie * .«..«... 

Morblhttti .... n . 4 ... 4 . 

Hold >-.. 

(Hm 

etzBlte «f Otiui 

MoQtli0 of the BbAiu ^. 

Seine ' i .,,.,,. . 

Seine at»l M&nui *'.*..« 
SeJTifl ADd iHfta ..,,,., 4 
Lowtnr Seine • . ■ ■ 



Totil 



EcHuiporl^d. 
Tn Bel^um 



lias. 



78,400 
Sip690 

15,000 
900 



S9,roo 

&50 
9,400 



dST^a^o 

81,080 
10^60 

i8,aio 

64^70 



9,U9«]80 



s,(]0,iao 



t««i. 



34,700 

66,IS0 

S,390 

14,S40 

100 

'**600 

250 

1,160 

S^OfiO 

8lKd40 
22,im 
1?0,6«0 

172,800 

4,400 

15,500 

61,830 

so,eoo 



IMT* 



7,500 
tOO«870 

m * ^ * » • 

2,500 
2,340 



ItiflO 



a,doo 

00 

813,649 

47,0411 

103^10 

50 

970,66a 

S;346 

IS, 490 

B2,6«»0 

01»9MI 



1^09,000 



SAD 



uem^/sso 



160 



L,309,Sea ^1,687,000 



FRUSBIAPT AND BAVARIAN COAL. 



Dtjwrtnivnt of Ooiuunpiloii. 



Upp«r Mame 

M]A|]Ol>^ * 

Mt9Ud^ 

Mobile 

IjQVtif Rbme*. .. . . 
Upp«r ithiatf* 

Vo«g4f> ***. 

ToUl .*... 

Re-exported 
Into Gerauiny .. . . 



IBM, 



Tnhl. 

18,640 
40,400 
8.330 
313,370 
18,980 
13,250 



394,260 



334,200 



Tan Hi 

ie,ooo 

43,000 
11,440 
118,010 
34,110 
6,330 
10,190 



220,960 



130 



2*27,090 



tUT, 



15,760 
61,130 
11,480 
141,700 
30,770 
10,970 
10,370 



273,170 



150 



272,320 



England, it will be seen, supplies thirty-eight departments ; Belgram 
sends her bituminous coal into sixteen departments, among which the 
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department of Seine figures at more than 500,000 tons, while Loire, 
as might be ezpeeted, with its immense native production, takes into 
consumption only 19,440 tons ; and the Bhenish Provinces supply seven 
departments. 

The Months of the Rh6ne department received from different foreign 
eoontries, in the year 1847, 2,880 tons; in 1848, 2,380 tons; and in 
1852, ItM tons. English coal encounters that of Loire in 16 depart- 
ments, and Valenciennes in 9. Belgian coal competes with that of 
Loire in 8 departments, and that of Valenciennes in 12 departments. 

Uses to which the Home and Foreign Supplies are Devoted. 

It is interesting to ascertain to what use the coal taken into consump- 
tion by France is appropriated. I find that much the larger portion is 
consumed in manufactures (of all kinds), as is the case in every country. 
A very considerable quantity is devoted to houseliold purposes ; by no 
means so much, however, in proportion to the general consumption, as in 
England, for, added to the fact of the warm climate of Fmnce, French 
consumers of both household and manufacturing coal, singular to say, 
persist in using wood for fuel, sometimes by way of preference, but 
oflener, no doubt, because it can be purchased on the s])ot, and appa- 
rently at a cheaper rate. To steam purposes on land and sea a very 
small quantity is at present applied, and the remainder is used in the 
different mines and quarries. 

Taking the years over which all our calculations in this pai*t of the 
subject extend, I find that in the year 1847, of the 7,648,860 tons con- 
sumed, no less than 6,226,000 tons, or two-thirds of the whole, were 
employed in manufactures ; 164,510 tons were applied to domestic pur- 
poses 5 648,160 tons were used for steam purposes ; and the remainder, 
830,690 tons, were consumed in the mines and quarries. 

During the next year, the year of revolution, the consumption fell, as 
has been already shown, to 6,095,290 tons. The quantity consumed in 
the various methods indicated above, of com*se fell in due proportion. 
The industrial interests, represented by the manufactures, and household 
consumption, were the chief sufferers by the disasters of the period ; only 
4,100,470 tons were absorbed in the manufactures, and less than 1,226,000 
tons in domestic uses, and only 492,480 tons were employed for genera ^ 
ting steam, and 278,400 tons in the mines and quarries. 

By the year 1862 an increase of 300,000 tons only over the consump- 
tion of 1847 had been attained, proof significant of the injury inflicted 




up(m eommeroe by pofitioal diBordir. I End that the quantitj of ood 

appropriated dniing that year (185S), to the different manufactut^Sj wm 

'6^868^890 tooBy wlifle in tlie preoeding year it was only 4,889,780 tona 

and in 1860 not more than 4,709,640 tons. The hougehold consumptioil 

in the same year was 1,602,100 tons, and in 1851 1,508,610 tons. Foi 

steam pnrpoees, and in the mines and quarries, the figures are respect 

tiTely 664^820 and 837,770 tons for the former, and 5:»6,920 and 331^52(1 

'tons fi)r the latter year. dj 

The annexed table ishows the appropHutioii of the coal in twenty-fifx 

of the principal districts, which twenty-five districts^ it will be obserTed 

by the way, employ fall two-thirds of the total quantity consumed. 
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QUANTXTIBS OF CoiX AHD OTHBR CoKBUSTIBLB MaTBRIAL U8BD HI 
THB MaBUFAGTURB OF FbBHCH IrOH. 

It nm J be nsefiil to give here some statistioB reqieetiDg the nmniilhe- 
tore of iron in FrBnoe^ especially as it is connected most intimately with 
the consnmption of coal. In the year 1852 there were mannfactored in 
that country 682,648 tons of pig metal, yalned at £2,999^867, or £6 160. 
per ton ; of this quantity 263,840 tons were manniaetared with 889,478 
tons of charcoal and wood, valued at £871,638, and 269,600 terns with 
456,866 tons of coke and coal, valued at £411,988 ; the value of the 
portion made with charcoal and wood was £1,708,671, equal to £0 IQl 
per ton, and that of the portion made with coke and coal £1,290,096, 
equal to £5 per ton; the average of the two being £6 15s. per ton, 
which is double the value of English pig metal, probably arising from 
ibe expensive character of the combustibles and of the labour employed 
in preparing the raw material and in its manuftcture. In the same year 
ibore were manufactured 301,808 tons of malleable iron, the value of 
which is estimated at £3,651,394, or £12 per ton ; 64,601 tons of th» 
quantity employedl47,308 tons of charcoal and wood, valued at£S56,946, 
in its manu£Mture, while the remainder was manufactured by coke and 
coal, of which it required 677,214 tons, valued at £450,698 ; the vyhia 
of the portion manufactured with charcoal wood was £1,092,046, and 
that of the remainder £2,559,807. 

The total quantity of pig iron produced in France, from about seventy- 
five blast furnaces, in the year 1852, was thus equal to the present pro- 
duction (1857), of Northumberland, Durham, and Cleveland, where the 
value of the coke and coal required was less than half the cost of the 
fuel employed in the same operation in France. It must, however, be 
observed in making these compoiisons, that the cost and value of the 
produce manufactured with charcoal is much gi*eater in each process 
than that resulting from the use of coke and coal ; and, though little of 
this description of iron is manufactured in Great Britain, yet large quan- 
tities are imported at high rates. 
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The following table shows^ in a condensed^ and at the same time com- 
prehensive^ form, the figures given above : — 



TABULAR STATEMENT OP THE MATERIALS EMPLOYED IN THE 
PRODUCTION OF IRON IN FRANCE DURING THE YEAR 1852. 



MANUFACTURE OP PIG IRON. 



Tad EmpIo7«I. 



Chsrcoal . 
Wood ... 



Coke 
Coal.. 



Total 



Toiu. 



344,652 
24,921 



369,473 



393,945 
62,411 



456,356 



825,829 



Aggregate 

VaIo<i of the 

Fuel. 



£ 

859,755 

11,883 



871,038 



388,298 
23,690 



411,988 



1,283.026 



ATerage 

Valua of 

Fuel per 

Ton. 



No. of Tons 

of Iron 

M aa ufactured. 



£ K. d. I 



2 10 n • 

^,_^ j. 263,340 



2 7 2 ,J 



19 8^^ t 

^ ^ T \ 259,303 



18 OiJ 



Aggregate 

Value of ibe 

Iron. 



£ 
1,708,571 

1,290,696 



522,643 2,999,267 



Average 

Value per 

Ton of the 

Iron. 



£ s. d. 

6 10 

5 



5 15 



* The cost of fuel, with charcoal and a little wood, as above, for manuracturing> 
263,340 tone of pip metal, was £3 Os. 2^d. per ton. 

\ The eoat of fuel, with ooke and a small quantity of coal, for manufacturing' 
259,303 tons of pig: metal, was £1 lis. 9|d. per ton. 



MALLEABLE IRON. 



Charcoal. 
Wood ... 



Coal. 

Coke 



Total 



144,870 
2,433 


354,881 
1,065 


2 8 4| 
8 9 


147,303 


355,946 


2 2 4 


30,996 
646,218 


27,448 
423,244 


17 8i 
13 1 


677,214 


450,692 


13 3f 


824,517 


806,638 





1 ^ 

\ 64,601 



I 



1,092,046 



II 
237,202 2,559,307 



15 7 



10 11 2 



301,803 3,651,353 'l2 2 



S Cost of fuel, with charcoal and a small quantity of wood, for manufacturing;' 
64,601 tons of malleable iron, was £5 10s. O^d. per ton. 

I Cost of fuel, with ooke and a small quantity of coal, for manufacturing: 237,202 
toaa of malleable iron, was £1 18s. per ton. 



Perhaps it may be as well here to g^ve some figures as to the iron 
trade of other countries^ and suppose we take England first. The pro- 
dnction of iron in this country, in 1852, was about 8,000,000 tons, and 
in 1855 it was 9\ million tons ; of this quantity 800,000 tons, more or 
less, were manu&ctored in Northumberland, Durham, Cleveland, and 
Yorkshire. 

The production of iron in Prussia is 300,000 tons a year, and, as in 
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Fraacey a large portion is made with charooaL If the iron 
employed coal and coke entirely in its mannfaotore^ as much move ooal 
would be employed in that branch of industry. There is every prat- 
pect of Prussia becoming an iron making country of high rank^ In 
addition to the various new iron ore concessions^ some of them in 
operation, which I inspected on a recent visit to that country, I also 
found ninety-one ironstone concessions, extending over several fhoomid 
acres in a mountainous country, which have been granted by the Vnm- 
sian Government to M. Gonot, chief engineer of mining under tlie 
Belgian Government, who holds them in readiness, and will, in all 
probability, commence operations as soon as ever railway tnaait to and 
through the locality is completed. 

Austria, which possesses abundance of ironstone, produces about 
.350,000 tons of iron yearly, which is almost entirely made with dhanoaL 

The United States of America, like France, manu&ctured, in 188!^ 
about half-a-million tons of iron, and each had increased to 760,000 tons 
in 1856, which is accounted for by the fact that the price of English iron 
in this year was full thirty-three per cent, higher than in 1862, and its 
high price may have stimulated them to develop their own resonraes. 

The iron trade of Belgium, in 1855, influenced, no doubt^ by the Ugh 
price of English iron, was, like that of Prussia, in a flourishing state. 
The quantity of pig iron manufactured in each country increased oon- 
siderablj in 1856, but not so recentlj. 

Other countries manufactured iron in that year in the following pro- 
portions : — 

Tom. 

Russia 200,000 

Sweden 150,000 

Various German States 100,000 

Other Countries 300,000 

The aggregate quantity of iron manufactured by the whole of these 
countries falls short of the produce of Great Britain in that year ; the 
total in the former case being 3,000,000 tons, and in the case of Great 
Britain 3,250,000 tons. Great Britain is the only country that manu- 
factures iron almost entirely from coal and coke, in which manufacture 
upwards of one-fourth of the coal produced in this country is consumed. 
A few thousand tons of iron are manufactured from charcoal, the cost of 
manufacture and market value of which is very similar to that of French 
iron manufactured by the same process. All the rest is made from coal 
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and coke, and by this — ^much the cheaper — means, the production of 
English coal has increased every year. Whenever the other iron-making 
coimtries expend lai^ stuns of money, similar to those invested by the 
coal-owners and ironmasters of this country, in extending their operations 
in the manufacture of iron and the production of coal, the quantity of 
coal win, in like manner, be augmented, and their iron become cheaper ; 
in fiu5t, if the iron manufactured by them at the present time were 
made with coal, fully one-half of the yield of that article would be 
employed in the process. 

The following table is an important addendum to this chapter, as it 
shows that France is the best customer for foreign coals, and likely to 
continue so. Comparing the below statement for consumption with the 
statement at page 84 of the French production, it will be seen that in 1856 
the consumption was 12| millions, while the production was only 7| 
minion tons of coal, making an opening for upwards of five millions of 
tons yearly of foreign coal. The year 1817 only shows the native pro- 
duction to be one million tons, and that of foreign coal about one quarter of 
a million tons yearly. The increase at the present time is shown as above. 

The consumption in Great Britain, in 1855, when the population was 
twenty-two millions, gives, after deducting foreign coal exported, 2,8G3 
tons to every 1,000 inhabitants. The population since that period has 
increased nearly half a million, the production and exportation remaining 
almost stationary. 

The consumption in Belgium in the same year was 1,194 tons to every 
1,000 inhabitants^ and in France 276 tons. 



TABULAR STATEMENT OP THE CONSUMPTION OF COAlJ 




IN FRANCE FROM 1802 TO 1856 


), 


T^ 


Tons. 


Yean. 


Tom. 


Yeaw. 


Tom. 


1802 


936,180 


1825 


1,994,385 


1842 


5,203,415 


1811 


863,094 


1826 


2,042,262 


1843 


5,293.508 


1812 


929,623 


1827 


2,228,142 


1844 


6.486,850 


1813 


858,779 


1828 


2.352,820 


1845 


6,343,069 


1814 


932,599 


1829 


2,289,877 


1846 


6,608,884 


1815 


1,112,194 


1830 


2,493,944 


1847 


7,648,870 


1816 


1,231,958 


1831 


2,298,211 


1848 


6,095,210 


1817 


1,221,909 


1832 


2,520,159 


1849 


6.640,548 


1818 


1,146,162 


1833 


2,736,602 


1850 


7,225,270 


1819 


1,173,817 


1834 


3,214,405 


1851 


7,376,830 


1820 


1,348,122 


1835 


3,278.218 


1852 


7,958,520 


1821 


1,381,839 


1836 


3,814,955 


1853 


9,413,297 


1822 


1,626,261 


1839 


4.180,753 


1854 


10,856.785 


1828 


1,517,362 


1840 


4.256,711 


1855 


12,293,686 


1824 


1,781,609 


1841 


4,979,892 


1856 


12,710,820 



Vol. VI.— February, 1858. 
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CHAPTER IV. 
Priobs of Coal (Native ahd Forbxgh) in Frakoe. 
The price of native coal in France, like that of England, vaxies 
according to qnaUty, the geological stmctore of the district in which it 
is found, and the consequent ease or difficulty, as the case may be^ of 
preparing it for the market In some departments in France, fiir instance^ 
the price is upwards of 16s. per ton at the pit's mouth, while in sevaral 
others of less importance it is not of more value than 6s.; the average 
at the place of production, in 1862, being about 8s. 6d« per ton.* TUs 
sum, of course, includes the cost of working, rent> materials, and all 
other incidental charges at the pit top and for underground operatioiu ; 
while in England the best household coal can be put on board ship at 
different ports at the same price, 8s. 6d., and manufacturing steam 
coal at 7s., while other sorts, for coke and gas, are as low as 68. In 
one or two varieties of our coal,t such as coking and gas and coal 

* The French minei and qoarriM (fi>r in Mrend plaoM the Freneh ownonquny Oe 
inftrior coal out at the aurfaoe) pay two kinds of rent duties to the Government. Theone 
a fixed at a certain sum per hectare, =s 11,760 square yards ; the other vailahle^ la 
accordance with prices or profits, hut never higher than one-tenth or lea tiun cbs- 
twentieth of the net produce. 

' t The low-priced English coal here alhided to as used in our smiflrfea, ooke, gaa, and 
glass works, is of the purest quality, although of a peculiarly tender natnte. Ths 



very smallest of it, even the dust, being firee fimn pyrites, is used without waddag^ 
and when pressed by suitable machinery into the siae and shape of bricks, anawaniul 

the purposes to which good household, manufacturing, or steam coal may be applied. 
As an instance of this, I may mention that, a few years ago, an engine fired with this 
machine-made fuel started with passengers and goods from Darlington Station, and 
made the trip to Oatesbead without stopping, or requiring extra coal or firingp^in ' 
fact, the stoker never interfered at all with the fire — in the usual time, the distance (via 
Brockley Whins) was 38^ miles, and the consumption was, on the average, less tlian 
2 libs, per mile. The consumption of coke, made from the same coal, is generally at 
the rate of 261b8. per mile with express trains, and the eng^e uring it requires firing 
six times in the course of the journey ; consequently there is a d^erence of 20 per 
cent, in favour of this compressed fuel, made from small coal, as regards its consump- 
tion. Besides, it is more portable and occupies less space, and there is little doubt 
it could be manufactured to sell at as low a price as good coke, and bring a profit to 
the maker. I have no doubt that it will continue to be used by marine engines, and 
g^radoally come into use for locomotive engines, especially in foreign countries, where 
wood and coke iiiel are dear. Any objection on the ground of smoke might be obviated 
by properly constructed fire places and careful firing. In this case, with the use of 
the spare steam from the engine let off into the chimney while working, no smoke 
was to be seen ; and when a small fire place, with an area of less than a square yard, 
only required to be charged with 7 owts. of fuel once in 38| miles, wiUi a heavy 
train, smoke cannot be at all an objection. Indeed, I have no doubt but the highest 
authorities, after testing this fuel, and after making careful experiments and comparing 
this with the heat of other fuels, will have to admit that it is more powerful and better 
than eitlier the Welsh or what is called the North of England Hartley steam coal — the 
former being generally very destructive to the engine fire-bars. To corroborate the 
experiment above alluded to, I may mention that this trial was made in the presence 
of Mr. R. Fletcher, the engineer for the locomotive department of the North-Eastem 
Railway, myself, and Mr. Robert Simpson, M.K. and manager to the Stella Coal Com- 
pany, Ry ton, where the small coal manufactured into the fuel was obtained ; but, if any 
doubt remain as to the efficiency of this kind of fuel, I should be happy to superintend 
another trial of its properties in any form that may be decided upon. 
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for smithy purposes^ the cost of production is only about one-third 
of the French average. (See page 195 of the second volume of 
the ''Transactions" of this Society.) Very few districts in France 
produce coal at the pit top at so low a rate as 4s. 6d. per ton^ or 
at 5s. on board ship. One (Yaucluse)^ in 1852^ was as low as 4s. Id. 
per ton at the pit top, and there were two or three others in which the 
price varied from that to 5s. ; but the quantity produced was triflings 
snd in nearly every instance it was taken into consumption on or near 
these pits. A rather low-priced district is Aveyron, where the price at 
the pit top is only 5s. 5d. per ton ; but there does not appear to be any 
great demand for the produce, although a navigable river (the Lot) 
passes the principal basin into the Bay of Biscay, for the total abstrac- 
tion is under 200,000 tons a-year. The coal of those departments in 
which the price of extraction is above the average, is also taken into 
local consumption, and competes, in few instances indeed, with the 
foreign coal imported. 

The tables which follow exhibit, at one view, the variation in the 
price of coal in various departments of France, the native coal at the 
pit's mouth and dep6t (which dep6t, being frequently at a considerable 
distance from the pit, and with the slow mode of transit, increases the 
eoqieose), and the price of the foreign coal at the dep6t. 
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CONCLUDING OBSEiilVATIONS. 

In bringing this paper to a dosei I need searoely mantioa what will 
jhave been observed in reading these pages, that, whilst France m erary 
year increasing its consumption (more rapidly than any other oouiiUyy 
except England), and, necessarily, its demand for coal in a larger 
proportion than its native supply, its reliance upon ibreigii eoal 
increases in an equal ratio. The consumers pf fuel in that covn- 
try are banning to find that wood, for which they have hera- 
tofore, in a great many instances, exhibited a prefiarance— partly, no 
doubt, owing to the difficulty (as is shown in the preceding taUea) of 
procuring good coal at a reasonable price — ^is both expensiTa and earn* 
bersome, and that coal alone is universal in its application to the ir w an ts 
and requirements. And they are now beginning to find, too, that of 
all coals brought into the market the English are decidedly the beal^ 
and that their employment of it in the various manuftetarea and m 
household consumption is as yet limited only by the heavy ] 
duties imposed upon it. Once place English coal upon a footing with ( 
of Belgium, or, rather, which is the only fair course, remove the i 
tion altogether, as well from the Belgian and the Prussian as the Bbgliih, 
set them all upon an equality in this respect, and the figures wUcdh f^ 
dicate the respective exportation into France from those countries, will 
soon be altered. England would, doubtless, take the lead, even if the 
supplies from Belgium remained in statu quo. That this result would 
follow in a few years hardly requires to be formally shown, it would be 
difficult, I should imagine, to find any person at all acquainted with the 
subject to dispute the fact. Foe, independent of the superiority of the 
ai*ticle, the frciglits of vessels irom our own shores are getting every 
year so low, and the distance between Great Britain and the coast of 
France is so short, that we shall always be able to have the advantage 
over either Belgian or oven French coal in the sea-port towns'; besides 
which the ownei-s of vessels trading between England and France find 
that coal answei*s the purpose of ballast when other goods cannot be 
obtained at remunerative freights. The river Seine, too, which is 
the key to Paris for the sea-borne coal trade, has now a depth of 
eight feet of water at least, and is navigable for screw steamers 
of 600 tons burthen, while, only a few years ago, in some places it 
was not deeper than tliree feet. Improvements are going on which 
will probably make it still deeper, and it will then be navigable by 
vessels of much heavier draught. Then, again, if we take into considera- 
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tion that the French coal-fields are, generally, very inferior, have hitherto 
lacked many of the mechanical and other advantages which we possess, 
and, in opening, require a large amount of capital, — the best seams 
being thin and deep, and hence doubling the cost of working above the 
average of English mines, — ^we shall easily appreciate the manner in 
which the French coal-owners would compete with us in a fair field; 
nor is it difficult to imagine how the cheapening of the cost, and accelera- 
tion of speed of transit, added to our easier method of extracting coal of a 
quality in every way superior, would affect the other foreign exporters. 

If it were not thought too wide a digression, I might here allude to 
the various means for facilitating the exportation of English coal to 
France^ projected and carried out, though in different ways, by various 
parties interested. First, may be mentioned the scheme of the Anglo- 
Gallic Steam Navigation Company, (composed almost entirely of Eng- 
lish capitalists,) who proposed to construct vessels with light draught 
of water, to take coals up the Seine to Paris. It will be in the recol- 
lection of all the membei-s present, that the first vessel set afloat by 
this Company, stranded, near Fecamp, on the French coast, in a vio- 
lent gale of wind ; but misfortunes of that kind cannot always be pro- 
vided against, and another vessel may be more successful. Then there are 
the vessels built on a large scale, by some of the coal proprietors, among 
which may be mentioned the Roueriy the property of Messrs. Hugh 
Taylor & Co., of London, which has a capacity of 800 tons, with only 
eight feet draught, which has been engaged in conveying coals from 
the Tyne and Wear to the town whose name she bears ; whilst another 
lai^ vessel, the William Cory^ belonging to the same Company, capable 
of carrying 1,700 tons of coal, launched a short time ago, will add mate- 
rially to the cheapening of transit. A vessel belonging to this Company 
made as many as forty-six voyages from the northern coast to London in 
one year ; and sailing vessels have been caiTying coal the same distance 
at as low as 48. 9d. to 6s. per ton. The distance from the Tyne and Wear 
to the Thames and back is about equal to that between the same rivers and 
the Seine and other ports on the French coast, so that it is easy to see how 
rapidly, and to what lai'ge extent, English coals can be supplied to France.* 

Already those of the French who are acquainted with its properties 
entertain a marked preference for English coal, nor would it be difficult 
to point out districts in the interior of France in which the ownere have 
employed it in working the steam engines which bring their coal from 

* The following is a table of the comparative numl>er and tonnage of regbtered 
Bailing and steam Teasels (exclusive of river steamers) of the United Kingdonii eni2)loyed 



108 

these mineB to the enrfaoe. Seeing^ then, that oar oobI ii so toperfor to 
that of either Franoe or Belgium, and thttt it would he rmj largelj 
taken into oonramption were it not for the taxes with which it is bur- 
dened, it win be well worth our while to see what are these dutiei ftr 
the sake of which the French GoTemment deprive so many of its mam- 
fitctnrers and domestic consumers of so useful and neceaiaiy an artfade. - 
As they stand at present, the duties are about S6 per cent on the fint 
cost of Belgian coals, and 60 per cent, on the cost^ on board of ship^ of 
English coals. They are, therefore, at present, cent per cent in fitvoor 
of the Belgian exporters, though sereral reductions ot the monopoly in 
their favour have taken place, as already shown. Belgium pays to tlie 
Oovemment an uniform rate of 1 franc 80 cents., (Is. Sd.,) upon every ton 
of coal imported into France from that country, whilst BngUdi coal pays 
into the treasury 8 francs 60 cents., or Ss. per ton on all coals delivered 
north of Sables d'Olonne, a town on the west coast of France, llme- 
fbnrths of the most populous territory in that country, therafim^ labour 
under a disadvantage which is not shared by their more fortunate nai^iH 
hours in the south {See Map.) The coals delivered south of this plaee ara 
charged only Is. 6d^ per ton, the same rate as Belgium. Ind^ModsBt 
of these duties, an octroi of 7 francs 20 cents, per French tan of 1,000 



In the home and fimlgn tnde, snd the number of men tfaflreln,ea 

No. fiRM, 

Steamers in 1850 426 .... 104,680 .... 8,700' 

DittoiQl857 899 381,363 .... 24,963 

Increase 473 276,683 16,253 

Increase per oent. oyer the last ten 
years 118 265 187 

Sailingr vessels in 1 850 17,460 ....3,032,532 .... 142,730 

Dittoinl857 18,429 ....3,880,119 .... 151,484 

Increase 963 797,567 8,704 

Increase per oent. in ten years .... 5| per cent. 25| per oent 6 per oent. 
It, however, needs no figures to show that the trade in sailings vessels is fidling off, 
while steam vessels are increasing* rapidly in public fiivour. The experienoe of every 
member of this society tends to illustrate the fact. The culminating point of the 
demand for vessels of this latter class seems to have been attained by the suooeesliil 
launch of the Great Eastern ; but this vessel, there is little doubt, will not long remain 
the wonder of the world. British skill and enterprise will produce others equal in aiae 
and power, and effect the revolution in the shipping* trade which she has oonuMnoecL 
River steamers of larger dimensions are taking the places of the old collier brig* and 
barges everywhere, and are being constructed, in great numbers, of double the strong^ 
and only half the weight of their predecessors, to carry heavier loads with less draught of 
water — an improvement of the utmost importance to the coal trade, as well as to the 
mercantile marine and navy. To further illustrate the improvements that have taken 
place in steamers during the last ten years or so, it may be stated that the steamers 
crossing the Atlantic go so much quicker that they save two days' coaling each way, or 
one-sixth less fuel per trip. Should the Great Eastern, which has such immense ssoling 
powers, independent of steam, cross in one-third less time, she would, in all probability, 
save twenty-five per cent, in fuel, and it might be still more favourable according to 
her tonnage. 
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IdlognunineBy or about 6s. per English ton (more than the average 
idling price of coal per ton at almost any shipping port in England) is 
levied in all cases by the municipal authorities^ by whom it is applied 
to purposes of local improvement. About 25 years ago, the Corporation of 
of London levied a similar tax upon all the sea-borne coal entering the 
Thames i but that impost having been found for many years to injure the 
trade, and to be generally impolitic^ was abolished by Government, with 
the concurrence of the Corporation and the public at large, in 1831. 
Since that time the London coal trade has doubled itself, and, there is no 
doubt, similar circumstances would produce a similar result in France. 

The monopoly in favour of Belgium during the reign of Louis 
Philippe resulted from two paramount causes : — ^the dynastic alliance of 
the reigning powers, and the influence of the monied interest The 
ibnner gave Belgium, by treaty, the preferential position with respect 
to duties, and the latter engaged the principal bankers and nearly all 
the numied men in the French capital by its investments in the Belgian 
mines and the privileged canals communicating with Paris. In the 
|iresent reign, one of these motives for unduly fostering a limited market 
to the prejudice of the general industry of France has been superseded, 
and I &il to see any good reason why an impartial administmtion should 
not at once bring all sources to a just level. These taxes surely cannot 
he imposed for the sake of the paltry revenue they yield to the national 
exdiequer, for the utmost sum realized from that source during the last 
20 years has not exceeded £70,000 a-year, and out of this deduct the 
cost of protection, collection, &c., and probably not more than £60,000 per 
annum has found its way into the coffers of the Government. The 
amount realized by tlie imposts on Belgian and Prussian coal has been 
about double the sum above-named per year, from which deduct ex- 
penses, and the probable amount actually realized will not exceed 
£120,000 a-year. In 1856 the sum realized by taxes upon Belgian and 
Prussian coal imported was £220,000, and that realized upon English 
£183,000, so that it is to obtain so small a contribution to the public 
treasury as £360,000 sterling, (it will be much less after deducting the 
expense of collecting it), that the French manufacturers are crippled, their 
progress obstructed, and the great bulk of a population, numbering thirty- 
six millions, are denied the comforts and advantages of good and cheap 
coals. To show that my figures truly represent the case, I give the 
exact amount received for duties on imported coal and coke for each 
year since 1851 : — 
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1851 £349,333 

1863 306,903 

1853 '.. 385,366 

1854 348,171 

1855 833,550 

1856 363,87a 

The amount for 1867 will not materially difier from tibat for 1866; 

If the French Government were to abolish theee imjioste altogeiher, 
and levy the octroi of 7 francs 30 cents, only; the extra qnaatitiea of 
English coal alone whigh would be taken to Paris, Ac, would produoe 
more revenue applicable to the embeUishment of that and other ettiee 
than ever was obtained from it under the present or any previoos system. 
The octroi upon one million tons of coals from this country aidditioBd l» 
the quantity we now send thither (and this quantity would, in all pro- 
bability, soon be realized), would produce £300,000 — upwards of four 
times as much as is now received upon coals entering Puis; and the 
result, as regards Belgium, would be beneficial in a still greater propor- 
tion; so that, if the local authorities should offer to pay the Govermnant 
duty on this extra importation at half the rate now charged, 8s. per ton^ 
they would have, upon this assumed quantity, a sur[dus beyond wbat 
they now receive of 4,000,000 francs, or £160,000 clear gain, besides 
obtaining at a cheap rate (8f., or 2s. 6d. per ton^ independent of the great 
reduction that would take place in carriage,) the best coals for house- 
hold and manufacturing pur])oses. It is strange that, with the example 
of England, America, and Belgium before her, (for the importation 
of coals into Belgium is imrestricted, nnd many English coals on that 
account go through Belgium into France to avoid paying one-half of 
the duty imposed upon English coal^) France should still persist in 
withholding the benefits of firee trade in coal fi-om her manufacturers 
and citizens. In this country, the plan was tried for a number of 
years, duties being levied both upon the home consumption and the 
foreign exportation. Whilst the system existed, our consumption in- 
creased in a steady ratio only ; but as soon as it was abolished, many 
millions sterling of extra capital was embarked, and a new impulse was 
given to the trade, insomuch that the figures representing the annual 
yield which, in 1830, stood at about 82,000,000 tons, is now 66,500,000 
tons— more than double. In the year 18i0, the system was renewed, 
so far as it related to coals exported, but it did not answer, and was 
quickly abandoned. Since that time, the capital which has been invested 
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i& the trade bas more than doubled itself, until tbe total has readied 
£90,000,000 sterling, as may be seen on reference to pages 68 to 72 of 
the fourth volume of the " Transactions " of this Society. 

Then, again, an additional argument in favour of this course is fur- 
nished by the foct that to America, a country 3,000 miles distant, and 
containing upwards of 150,000 square miles of coal district, we send 
about one-fourth as much coal as we do to France, only 300 miles away. 
Tor a long time coals have been shipped from ports on the north-east 
coast to various parts of America, at 15s. per ton freight, and the 
same coals have even been sent to London and re-shipped, in the Thames, 
for America, at as low freight as lOs. per ton. What, therefore, has been 
done in the case of a long voyage, can surely be done with much greater 
ease, and at a very much cheaper rate, when the distance is shoi*t. If 
the duties were less in favour of Belgium, and competition on fair and 
equal terms permitted, we could, in all probability, undersell every other 
country taking coals to the French market. The distance is not great, 
the coaling would require much less time and expenditure than in the 
case of a voyage to America, for instance, and the cost of transit would 
be much reduced by the steam vessels putting in on the return voyage, say 
at Whitby or Redcar, or some other place, and bringing a cargo of iron- 
stone or other heavy goods at low freights, on to the Tyne, Wear, 
Derwent, or Tees, where coal, and limestone, and all things necessary 
for the manufacture of iron, &c., can be had on the spot, and where 
about 100 blast furnaces are in active operation. The vessels before- 
mentioned could ship their cargo, make the voyage, and discharge at the 
port of destination, with comparative ease, in nine or ten days, and thus 
supply a large quantity of our superior coals to the French consumer 
much cheaper than they have hitherto supplied themselves. 

And if these facts were not a sufficient inducement, those which 
appear upon the face of their own records ought to satisfy them that, in 
proportion as obstacles to trade are removed, trade flourishes and 
becomes great. In the year 1834,* the then Government of France 
lowered the duties of both English and Belgian coals, and the importa- 
tion rose from 772,000 tons in the next year to 1,290,000 tons ; and in 
1856, twenty-two years after, fifteen times as many English and four 
times as many Belgian coals were taken into consumption per year. I 
am sure I need not add another line^ except to repeat the hope that, in 
no long time^ we may congratulate the present Government of France 
upon having granted to consumers the privilege of purchasing the best 
* The Native prodaction at thia time was only one-third what it is now. 
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ooals in their reBpeotiye localities free from destruetiTe and injurioiw 
datieBy and upon having by this means conferred a boon upon all ( 
of coal consnmers in that large empire. 



APPENDIX. 
PORTS OF FRANCS AND CORSICA. 
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Saneau. 
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Male, St. 
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Croisie. 
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Marseilles. 
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Toulanbery. 

Toulon (Mediterranean). 
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GENERAL MEETING, THURSDAY, MAT 13, 1858, IN THE ROOMS OF THE 
INSTITUTE, WE8T0ATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



The Secretary having read the minutes of the Council, the following 
gendemen were elected members of the Institute : — Mr. James Cuny, 
Cassop GoUiery, county of Durham ; Mr. William Hall, Page Bank 
Colliery, county of Durham ; Mr. W. W. Bailey, Kilboume, near Derby. 

The paper of Mons. F. Laurent, on "The Lemielle System of Ven- 
tilation," was read, and ordered to be printed. 

The President then called attention to the paper intended for dis- 
cussion, viz., " The Lundhill Colliery Explosion." But before proceeding 
to the discussion, he would read the last paragraph in the paper, as it 
contained matter which might form the basis of the discussion. The 
paragraph is as follows : — 

** HftTlDg tbWf I tniftt, fpirea in such detail all the oiroumatanoes araiag ont of this 
lamentable and diatiesting aoddent, and having given, liJiewiae in detail, all the means 
taken to reoovw the bodies and restore the ventilation of the mine, and having also 
given all the data which presented themselves on the re-opelling of the pit which could 
in any way throw any light upon the cause or causes which led to the &tal accident, 
or which could in any way elicit practical data or ezperienoe which may be the means 
of preventing the recurrence of such a calamity; I must, therefore, leave to the discus- 
•iMi of this paper by the members of the Institute, the development and practical 
bearing of such &otB, towards the elucidation and discovery of the oauses which led to 
such accident" 

This paragraph, said the President, would, he thought, point out to 
them the best course, probably, to pursue in the discussion, with a view 
TOL. YIv— Hat, 18S8. Q 
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t>f arriying at tlie cause of such accident. At the inquest he (the Pre- 
sident) expressed an opinion as to what appeared to him to be the cause 
of the- explosion, and subsequent reflection had not induced him to 
alter such opinion^ neither could he add much to the observations than 
made. He mighty in fact, say that it was still his opinion that the 
causes he then assigned, and the circumstances therein detaOed, weve 
substantially correct. He might at the inquest have made more detailed 
observations^ but being then giving evidence before a juiy, he was obliged 
to make as concise a statement as possible. He had since added to that 
sta' )ment a few additional particulars, which, together with the original 
observations, he would now read, and then afterwards the discussion 
might proceed. He thought the discussion might be divided into three 
heads, viz. : — Ist. The system of working ; 2nd. The system of venti- 
lation; and Srd. The distribution of the air, which would comprise the 
questions of the doors and regulators, and other artificial means used in 
such distribution. He would now read the observations which he made 
at the inquest, and the additional particulars to which he had alluded :-— 
I will now explain the system which has been pursued at the LundhiD 
Crolliery in working and ventilating that colliery. First of all, ft is 
necessary to state that the Bamsley bed of coal, which is the bed they 
have been working at Lundhill Colliery, contains a quantity of inflam- 
mable f!;B3 at the depth from the surface at which the coal was then 
worked. Speaking generally of this district, near the surface, the gas 
of tliis seam, as well as of most seams, escapes to the sui*face, and it is, 
consequently, found, that at a certain depth there is little or no gas 
evolved. It has been the system in the Bamsley district to work in a 
particular manner by whot is called " board-gates and benks," that, I 
think, is the local term, or " benks and board-gates." The benks being 
the part which is excavated, and of a considerable width, and in this case 
ultimately sixty yai'ds in width, out of which the entire coal is excavated, 
and the roof allowed to fall into the space excavated. So long as the 
seam or bed of coal produces no gas, this may be called a safe mode of 
working, and of using naked lights ; but if the coal produces gas, then, 
the gas being lighter than the atmospheric air, fills the space above the 
falls in tlio benks, and so produces what may be termed magazines of 
gas. In this case there was gas produced from the seam. I presume it 
is only necessary for me to state so, because all the evidence has gone to 
prove this, and therefore, I consider, we must come to the conclusion 
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that there was more or less gas in the wliole of the benks in this colliery. 
In such cases I consider it quite improper to use candles^ and^ in the 
particular mode in which this pit has been worked, it is more than ordi- 
narily dangerous to do so. In the mode of working by benks and board- 
g^tes at some collieries, the entire width of the benk is taken at one time, 
all the men being employed at the extreme end or face of the benk ; but 
in this case the coal has been worked by a system called " following-up 
benks," namely, taking away about one-third of the entire width of the 
benk at first, and working away the remaining portions of the coal on 
each side of such first working, at some distance from the face, and at 
the same time that the workmen ai*e taking the coal away at the extreme 
end or face of the benk. This involves the use of naked lights, where 
candles are used on the sides as well as on the ends or face of the benks, 
80 that there are three sides of the benks surrounded with lights. In 
this case the lights used were candles, so that if any gas, by falls or 
otherwise, was forced out of these benks, or out of the goaves of such 
benks, it was liable to be ignited by the naked lights, either in the face 
or on the sides of the benks. In my opinion this has been the proximate 
cause of the explosion. I shall now proceed to explain the system of 
ventilation of the mine, of the mode in which such ventilation was con- 
ducted through the mine, and then I shall have some remarks to make 
upon the practice adopted in the use of candles and lamps at this colliery, 
and also with some observations in reference to the discipline and man- 
agement of the colliery. I shall afterwards state the result of the 
examination of my colleagues and myself with reference to ascertaining 
in what part of the pit the explosion occurred, and so endeavour, if pos- 
sible, to point out the immediate cause of the explosion. Fii-st of all 
then, with reference to the ventilation. There is a downcast shaft and 
an upcast shaft. Tlie ventilation is produced by a furnace. We had no 
opportunity of testing the quantity of air produced by the furnace, pre- 
viously to, and at the time of the explosion, but our enquiries led us to 
the conclusion that there were somewhere between 50,000 and 60,000 
cubic feet per minute, which, if judiciously conducted around t\e work- 
ings, was quite sufficient to ventilate the colliery, and render it safe if 
jJToperly lighted ; that is, if lamps had been used, the air was sufficient 
to render the pit quite safe. The air was split into two divisions, one 
current traversing or being conveyed round the southern division of the 
pit, and the other current round the northern division, meeting together 
in the No. 1 board-gate, immediately to the wpst of the upcast shaft, as 
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sliOWB by the darts on tlie plan- I quite approve of this divtsioil ©f th^ 
air, but I do not think thnt It has been carried sufficientlj far, I think 
more divisions would have been advisable. Then I think the distribtition 
of the air id to tlie several hoard -giite& and henks not the most judicious^ 
but in some degree very objectionable. In the first place^ there are, I 
believe J about fifty*tbree doors in tJie pit j do dietnbntioii of air in a pit 
of the extent of this ought to have anytbing* lik« tliat nnmber of doors- 
Tbe number of doors is very obj 'actionable, being liable to be neglected 
by the trappers^ or boys who open them. It is usual ^ likewise, in all the 
main roads^ that double doors^ namely, two doors instead of one, sbotdd 
be nsed ; bo that when one is open the other remains shut, and the cur- 
rent of air is consequently kept continuous ; and two doors are, of course, 
less liable to be neglected than one» There are eight board-gates or main 
roads in this pitj in all of which double doors ougbt to have been osed^ 
whereas single doors only have been used. The effect of one of tbese 
doors being open would be that tbe enrrcntj instead of being carried 
round the workings beyond^ would pass throngh tbe doorway thus loft 
open, and so lay dorm ant, or interrupt the ventilation of all tbe workings 
beyond such door, Now, the door nearest to the pit being neglected^ 
would lay dormant on tbe south side, Nos* 1 1 2, 3, 4, and 6 benks, and 
the south levels, and No3, 2, 3, 4, and 5 board-gates. The neglect of 
the first door on the northern side would lay dormant Nos^ 2, 3, and 4 
benks and Nos, 1, 2, 8, and 4 board-gateS; and the north levels. Tlieii 
the doors on each side, in the No. S board-gates, would lay donnantthe 
benks beyond them, and so with Nos. 3 and 4 doors, they would lay 
dormant the workings beyond those doors. The principle of making the 
ventilation dependent on doors is, therefore, exceedingly objeotio&able. 
Then I find that candles or naked lights may be said, practically, to have 
been entirely used in the pit, for, although there has been safe^-lamps 
used, I find the practice has been, that orders have been given to the 
packers and some other persons in the pit, to use lamps only when they 
considered their use necessary. A discretion was thus given to those 
men, only to have the tops on when they thought it was necessary. I 
think any system of using naked lights around goaves or benks bad, 
but more especially in this case, where they are used on three sides of 
the benks, they were extremely dangerous. This is, I believe, the third 
accident in this district which I have been called upon to examine into, 
and all those three explosions have been caused by the use of naked 
lights, under very nearly circumstances to those of the present, and 
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would have been avoided bad safety -lamps been used. I stated^ on the 
two former occasions^ that it was extremely dangerous and improper to 
UBS naked lights in the vicinity of such goaves. I stated this also, very 
strongly, in my evidence before Committees of both Houses of Parlia- 
ment| pointing out as decidedly as I could, the danger of so doing. I 
mention these circumstances on this occasion, because I do hope that 
these terrible examples, will be the means of inducing a more safe mode 
of working the coal, and of lighting the mines in this district Then as 
regards the discipline practised in this colliery, it seems to have been 
extremely lax. It is not safe, generally, to give discretionary powers, 
where danger is apprehended, to numbers of people, to use lamps or can- 
dles as they may deem it advisable ; decided orders should be given, 
one way or the other. The boys who open and shut the doors, which I 
have previously alluded to, seem likewise to have been allowed to leave 
their doors at particular meal times in the day ; in the Northumberland 
and Durham District we fine the boys if they leave the doors at any 
time. 

I will now explain the state in which we found the pit on our examin- 
ation. We first travelled round the southern division of the pit. We 
endeavoured to ascertain in what direction the explosion of gas had 
passed around this division of the pit, by the direction in which the doors 
and stoppings of the pit were blown. I have marked upon the plan 
(published in the V. volume of the ^' Transactions " of the Institute), 
the direction wherever that could be ascertained, and my colleagues and 
myself were of opinion that the blast had proceeded from the north and 
west of the pit in the direction of and round the south. The darts shew 
the direction in which the stoppings and doors were blown, and conse- 
quently the direction in which the blast proceeded. The blast, it appears, 
had proceeded towards and around the south portion of the mine from 
the northern and western parts of the pit. It had apparently proceeded 
up the Nos. 2, 3, 4, and 5 board-gates. It was extremely difficidt, from 
the appearances, to ascertain whether any fire accompanied the blast or 
not. The bodies when found in the board-gates some were of opinion 
bad been burnt, and some that they were not. I did not see the bodies, 
and could not therefore give an opinion. There were no decisive appear- 
ances in the pit to indicate that there had been fire in that portion of the 
pit, viz., the south side. The blast had gone with extreme force against 
the &ces of the board-gates and levels, where the men were working, 
and whether there was any fire along with the blast in those places or 
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not we could not ascertain. The oHieT-dainp would be almost equall^r 
fatal to life. The men appeared g-eneratl j to have been struck down and 
killed upon the places where they were sittings. I could not, of course, 
state that of my own knowledge. Wo are obliged to enquire into the 
various circumstances, and the affect of the lire, to enable us tiD (^ive an 
opinion, I have tUreadj stated that the violence of the ejploi^ion waa 
very great at the faces of the board-gates. That was appai-ent from the 
fiftectjj which had been occasioned by the explosiooj and by the destruc- 
tion of the timber and plates, or the rails in the workings, and I observed 
a epade di-iven into a shp of the coal with very jrieat force, showing 
cleai-ly in what direction the blast had gone* Then^ as regards the north 
side of the pit- We made a similar examination of this portion of the 
pit, and endeavoui-ed to ascertain m like manner in what part of the 
workings the explosion had first taken place. The direction indicated by 
the stoppings and doors being hlo^vn down was not so decided as on tho^ 
south side. In some cases the stoppings were blown towards a be^k la 
one part of it, and in anotber part they were blown in a contrary direc* 
tion. W'e examined with particular care the appearances of the du.st, imd 
the appearances of fire upon the sides of the coal, and in some places wt 
found what we considered were decided marks of fii-e occasioned by the 
explosioEj and in some other places tliere was no douht upon the siibjeet. 
We found pieces of coke or cinders formed by the action of the explosion 
upon the dust and coal of the minep We examined very particularly the 
extent and appearances of tiie standing fire which had been produced by^ 
and at the time of the explosion, and to extinguish which the water wa3 
poured into the mine. We found that such fire had extended aconsidemble 
distance to the north and west of the shafts, and partly, but not to so 
great an extent^ to the south* It was somewhat difficult to judge, or 
to distinguish between the effects of the smoke and prodncta aiising from 
the standing fire of the coal, and the effects pi-odnced by the exploded 
gasses at the time of the explosion ; stilly in some places there were deci^ 
ded marks of the effects of the explosion on the dust of the mine and 
on the sides of the coal. These were moi'e ]>artictilai"ly obserred in ths 
Nos. 1 and 2 north benks^ and in the slits of the No. 1 south benk. It was 
clear that gas had been fired or exploded in all those three benks^ and I 
think there had been fire in the No. 3 north benk, but not to any extent, 
and not so clear as in the other cases. I will next endeavour to ascertain 
or explain how the gas had, in my opinion, been set on fire generally, or 
how or in what manner the gas in these benks was set on fire. In the 
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early part of my evidence, and in this paper, I pointed out that the bed 
of coal produced inflammable gas, and that the falls of stone consequent 
on the removal of the coal in the benks, would create or cause a maga- 
zine of such gas to accumulate in the goaves or cavities of these benks, 
and, therefore, I considered that the goaves of those benks were filled 
with inflammable air. We have also the fact that those benks or goaves 
were surrounded on three sides with naked lights ; if, thei^fore, a fall of 
stone had occurred or taken place, it would force the gas out of those 
goaves or benks upon the naked lights, and so produce an explosion. 
In the Nos. 3 and 4 benks there were on the north side, falls of stone in 
the following-up benks, these falls would obstruct the air-way or the 
passage of the air up that side of the benk. This would produce two 
effects : first of all it would diminish the quantity of air in the benk itself, 
and the air by that obstruction would also be forced across the benk to the 
opposite side, and it might carry with it a portion of the gas accumulated 
in the upper cavities of the benk, from that side of the benk to the candles 
of the workmen on the opposite side, and so ignite it. We found on the 
opposite side of one of these benks, of the No. 3 benk, I think, two lamps 
with the tops ofi^, which had been used by the men. The tops were screwed 
ofl^, and had been used by the two men, who were working at the time of 
the explosion, in such a state. This might have caused the explosion, 
llien there is another mode by which the gas might have been ignited. 
It-will be observed that the eastern extremity of No. 1 north, and No. 1 
south benk, is about 70 yards from, and the air passes from these benks, 
towards the furnace. Now, a sudden fall of stone in either of these benks 
might have forced the gas out of these benks, and it might be ignited at 
the furnace. There is only, I think, one other way of accounting for the 
explosion, which is, that some of the doors which I have previously 
mentioned might have been left open, and the circulation of the air in 
consequence thereof might have been stopped or interrupted, and the air 
in some of the benks might thus be rendered inflammable. I am not, 
however, inclined to think that the accident occurred in this way. Upon 
considering those various modes in which the explosion might have oc- 
curred, we found extreme difficulty in assigning it to any one in particular 
of these cases. My opinion is, that it did not occur by igniting at the 
furnace. I think the probabilities lean towards its having been set on 
fire by the occurrence of a sudden fall of stone, forcing out the gas from 
the goaves upon the naked lights. It is not an improbable occurrence, 
although; from the evidence^ it appeared that for months previously no 
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gas had been seen within the linaits in vvhicli the workmen, from time to 
time, examiiie the ^nves* It might he that at one moment the g^af 
mi^lit be eiamiDod, and mig^ht be found perfectly free frnim gas ; and 
yetj at the next moraentj a fall of stone mig-lit take ]>lace^ anrl force tlie 
gas from the upper part of the goaf (where it could not have been seen) 
upon the candles. And this is the more likely, inasmuch m immediately 
above the coal there is a considerable thickness of very loose metal or 
shale^ and above the sliale some thick beds of hartl rock or sandstODe, 
and I believe some thin beds of coal associated with those harder beds. 
As the excavation of the benks increased in area, the first operation would 
he the falling of the loose shale immediately above the coal, Uiere would 
then be a space between the top of theae falls and the harder rock above, 
in which the gas would accumulate. At some period or other, when 
the area of the benks became sufficiently extended, the upper and 
harder rock would break down ; and in that cose, and at such a mo- 
menty would force out not only the gas which would be lodging at the 
top of the falls, but would probably carry witli it an influx of gas from 
the thin beds of coal above. I think, therefore, it is very probable that 
sometlmig of this kind may Lave taken place, and have been tlie imme* 
diate cause of the explosion, forcing, as it would, the gas upon the can- 
dles. The mode in which the air was carried round the beaks, operates 
also to induce the atmospheric air to cross the benks. This would render 
the benks or goaves stdl more dangerous, and therefore it is, that I con- 
sider it extremely dangerous to use any naked lights in such a mode of 
working. And I further take the liberty of stating that indications of 
having in the pit a large quantity of aii*, in which it is felt that the can* 
dies require sheltering, is no proof, under the circumstances which I have 
stated, to show that the pit is safe. A large quantity of air, if properly 
conducted, is essential to safety, but considering that it is quite imprac- 
ticable to ventilate the goaves or banks bo as to render them safe, the 
existence of that air might, if presEed throngb the benks, instead of 
adding to the safety, be, in fact, adding to the danger. The goaf when 
filled with pure inflammable air, without any admixture of atmospheric 
air, would be much safer than a goaf parliuUy ventilated. Having given 
the subject all the consideration in my power, I think that the accident 
or explosion was occasioned, by the gas being forced upon the candles, 
in one of the following-up benks of either No. 1 north, No. 2 north, or 
No. 3 north, and No. 1 south. It is quite impossible to say in which of 
those benks the explosion first occurred. There has, in my opinion been 
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an explosion in all the four. An explosion in one of them hy the con- 
cussion of the air would force the gas out of the other beuks, and so 
produce an explosion in those henks. That was cleaily ascertained in 
the case of the Darley Main Colliery^ where an explosion at the extreme 
end of the workings, produced an explosion of a benk at tlie other end of 
the workings. 

The President, after reading the document, proceeded to remark that, 
with respect to the mode of working, they would perceive that it was a 
modification of the long wall system, and in order to distribute the air 
around the workings, between fifty and sixty doors were used, and thus the 
whole safety of the mine depended upon them. Other collieries in the 
neighbourhood of Lundhill were worked on the same system, so that it 
became an important question for consideration, whether any and what 
improvement could be made in such a mode of working and system of 
ventilation. If, for instance, the Government Inspector of Mines knew 
that such a system was in operation, it might become a question as to 
what would be his duty regarding it, and whether or not it was incum- 
bent upon him to report that such a system, with naked lights, was 
dangerous, and was likely to produce accidents ? Adhering to the course 
of discussion previously recommended, the system of working would 
come first under discussion, and he proposed, in the first instance, there- 
fore^ to discuss the mode of working practised at the Lundhill Colliery. 

Mr. Dunn — Was not the general principle of working by benks and 
board-gates ? 

The President — Yes; but it was by a particular mode, viz., by 
following-up benks, which consisted of working away the coal at the 
same moment in the face of the benks, and also on the two sides ; and 
he asked if, under such circumstances, it could be safe to work with 
candles ? It certaudy was competent for the Government Inspector, i£ 
he did not consider it safe to use candles, in such a mode of working, to 
prohibit the use of candles, by declaring the pit not safe. 

Mr. Dunn thought the whole system objectionable, and he supposed 
the Inspector would know his duty. 

Mr. Atkinson — It would be the duty of the Inspector to give notice, 
that he considered it was a dangerous practice, and if no notice were 
taken, to act according to his powera. 

The President believed that Mr. Morton (the Government Inspector 

of the district), had been of opinion that it was not safe at the Lundhill 

Colliery to work with candles under such circumstances, and had given 

notice ; and he believed that no candles had been used since the accident. 

Vol. YL— Mat, 1858. b 
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Mr. Do YD — Notice was not issued before 

The PRKsrpKNT — No, lie belieTed not. There was no queitioa, in 
his opinion; as to the danger of u^lng nak^d lights in such a mode of ' 
working; where^ as in the Liindhill Pit^ gas was eYolved in the leadin^^^H 
hoard -gates. The iy stem of following-up ben ks rendered it peculiarly ^1 
dangerous. 

Mr* ATKtvso?f thought that if they had worked tie entire width of 
the henks at one operation^ without following-up henks, and there were 
an accumulation of gas in the goaves^ then even in that case it niight 
come out on the face, and so he ignited if naked lights were used. 

Mr. Ddnpt considered that the innumerable doors in the pit were Y€tf 
objectionable. 

The Peksudewt — In eome of the collieries in the Midland distriets, 
where they so worked, they considered the mine safe if they excluded 
the atmospheric air from the goaf* It was admitted, that there might he 
gas in the goaf behind^ but if the atmospheric air was excluded, and if it 
should be set on fire accidentally and exploded, the explosion would do 
no harm J as it would not explode in the goaf, hut merely fly back to 
the edge of the goaf. There were, he belie ved^ some collieries at present 
working under such circumsmncesj where there was little gas- As stated ^ 
at the Barley Main inqnestr ^^ some of the Bamsley collieries, holes 
were left in the l>ea ring-up stoppingSj for the purpose of ventilating tb# 
goaf. It was clear that this mode of partially Tentilating the goaf 
made it more dangerous than if it was properly ventilated; or not Ten- 
tilated at all. 

Mr. Boyd — ^There was a similar system practised in this district^ but 
he believed it had been abandoned from not being considered safe with 
candles — safety-lamps being now exclusively used. 

Mr. Berkley said he perceived, by the President's paper, that there 
were walls or pillars built on the sides of the goaves, which would give, 
in the first instance, partial support to the roof, but which woukl ulti- 
mately give way, and thus, most likely, cause falls in the goaves which 
would produce cavities in which gas would accimiulate. 

The President — ^That would be the case if the pillars were left stand- 
ing, but in bringing up the following-up benks those pillars were taken 
away, leaving ultimately only one row of pillars on each side of the 
board-gate by the side of the goaf. 

Mr. Dunn was of opinion that if the goaves produced a certain amount 
of carbonic acid gas, it would, in some degree, render the inflammable 
air innocuous. 
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The Phesidsmt stated that, at Monkwearmouth Colliery, some years 
ago, candles were used in working long walls, though the mine emitted 
gas ; but lamps were now exclusively used. In the Midland districts, 
some collieries were still, he believed, worked with candles, under an 
idea, if an explosion did take place, the goaf not being ventilated, and 
there not being sufficient atmospheric air to render it inflammable, no 
harm would ensue. At the time of the Lundhill explosion, the whole 
of the air of the mine went over the furnace, and it was suggested that 
it had thus fired. Since the accident this had been altered, and at 
present the furnace was supplied with fresh air only — the air of the 
mine passmg along a drifb into the shaft without passing over the fur- 
nace. The management of the pit w^ now in the hands of Mr. Brown. 
That gentleman had made many improvements ; the doors had all been 
doubled, and other improvements had been made, and the pit is now 
worked exclusively with safety-lamps. Mr. Brown had forwarded him 
a plan of the ventilation at present in operation (which he now produced 
to the meeting), which would show the progress made in the works since 
the accident, the alterations made in the ventilation, and some of the 
further improvements in the mode of working contemplated. 

Mr. Atkinson, referring to the plan, said there were darts crossing 
the doors. Did those indicate that there was a scale of air through the 
doors? 

The President — No, it showed the direction of the pressure of the air 
only, he believed when the doors were shut they were quite tight. The 
number of splits of the air generally was not altered. There were the 
two divisions, one passing round to the south, and the other to the north, 
as heretofore, meeting together in the furnace-board ; but instead of the 
air passing over the furnace, as it did at the time of the accident, it was 
now conveyed along a dumb drift into the pit, and did not pass over the 
furnace at all. The furaace was worked by air taken direct to it from 
the downcast shaft. The mode of distribution of the air around the pit, 
and into the respective workings, was the same substantially, as at the 
time of the accident, except the double doors instead of single. Mr. Brown 
informed him they had at present about 70,000 cubic feet of air passing 
round the workings. Coming now to the distribution of air around the 
workings, the meetmg would see there were only two currents, each of 
S5,000 cubic feet per minute. No doubt two currents were better than 
one, but it was lamentable, notwithstanding what had been said and 
written on the increased quantities of air obtained by splitting the air; 
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it WBs not practised to siicli an extent as it might^ Indeed^ at 
10 er Colliery the evidence went to sliow that there was only one 
■Tent for the passage of the mr, from the dowTicast to the upcast in tha 
i ourses | &nd in Yorkshire ^ and some of tJie other districts in the 
itting the air is scarcelyj if at all, practised. No person entrust- 
me mana^enjent of a mine in this conn try ^ and exbibiibg- ordinary 
h into the duties of lus responsible office, can plead ignorauoe of 
t of the ^eat advantage of splitting the air. We see at the 
ihill Colliery thei*e are tfro currents or splits. This is^ as before 
edj no doubt^ better than one ; but the question is, can the split- 
f the air in that colliery be earned any farther to advantage f 
le are seren ways — or districts of workings* Can the air of this mine 
divided^ with advantage, into se^en splits'? Mr, Brown states there 
fiOQ cubic feet of air passing round the workings. I{ di^ded 
Ily into seven splits, that would be 1 0,000 cubic feet of air for each 
Looking at the quantity of gas evolved in the mine (which was 
n in the evidence at the inquest), would 10,000 cubic feet of air pa«- 
into each of those districts or ways per minute, be an adequate 
.mount of ventOation ? These wore questions which he should wish to 
tscussed. It might be true that, in case of a sudden discharge of gas 
ir a hlower coming off, the ordinary quantity of air might not be suffi- 
cient to immediately dilute it j but this would occur, in all probability, in 
the leading headings or drifts, and if safety-lamps were used, no harm 
could ensue. The question he proposed for discussion was, if a splitting 
of the air to the extent he named was practicable, and would be desirable ? 
Mr. Boyd — Would there be a sufficient number of air courses for a 
return? 

The President presumed that if not sufficient at present they could 
be made so. 

Mr. Atkinson said he thought, without altering the dimensioas or 
number of the air ways, the resistance of the air would be so diminished 
by such a splitting of the air, that they would get seven currents of 
15,000 cubic feet each, instead of seven of 10,000 cubic feet. 
Some further discussion took place on this subject. 
The President then said that, admitting the benefit of splitting the 
air, which no one could doubt, the question was, how was this to be 
accomplished ? He had given as his opinion, both before committees of 
the House of Lords and Commons, that it was quite practicable to dis- 
tribute the air in a mine along the main air-courses without any doors 
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at ally but by regfulators. For instance, if it was thought advisable that 
separate currents or splits should be made to pass into the seven districts 
or ways at Lundhill Colliery, there would be no difficulty in doing so by 
regulators, and without doors. Some difficulty might, in the case of 
Lundhill Colliery, exist in the present mode by which the coal is worked, 
where two of the ways or benks, by working away the barrier between 
them, are laid into one. They would discuss this hereafter. But there 
would be no difficulty in laying out the workings to avoid this objection 
and to ventilate these different ways by separate and distinct currents — 
instead of two main currents, as at present — by regulators. There would 
be no difficulty, admitting that the air in the different ways had greater 
or less distances to travel, to so equalise the pressure or resistance by the 
different regulators, as that the quantity of air sent into each district 
should be equal in quantity, or in any other pi*opoi*tion which might be 
deemed advisable. 

Mr. Hall was of opinion that it would be advisable to get an unifor- 
mity of air without doors, or by attending daily to regulators, though it 
might be found difficult at times to get the same quantity of air at the 
last regulator as at the first. 

The President — It was only to so close the first regulator, or that 
which regulated the shortest current, to produce the same resistance as 
that of the last regulator, or that which regulated the longest current. 

Mr. Berkley — How could they do away with the smaller doors, or 
doors in the workings? 

The President — These were, he supposed, swing doors, which were 
used at the board-ends, and which were opened and shut by the trams. 
It was the main doors, on which the general ventilation of the mine 
depended, which would be superseded by the use of regulators ; and he 
thought it a subject of much importance, and well worth the considera- 
tion of the members of the Institute, and of discussion, how far the 
ventilation of mines could be accomplished by regulators, instead of 
doors — the former not being liable to be neglected, as the opening and 
shutting of a door was, more especially as boys were almost universally 
employed for that purpose. 

Mr. Atkinson thought it a very desirable measure ; but the question 
was, why was it not done ? They put in what was called shaft-doors, to 
prevent the air going direct from the downcast to the upcast shaft, and 
to divert the current into the pit; but it was not, in his opinion, necessary 
to have doors to direct the current into the different ways. Regulators 
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might be used for that piirpose^ and there would be no difficulty in et\mX* 
king the pressure at each of the regulators so as to produce^ or send into 
mich waj the desired quantity of air. 
. Mr< Hall did not doubt that Mr, Atkinson's theory or opinion might 
bo coinet aa to the pressure and uniformity of the air, if the 70,000 cubic 
feet per minute was the {|uaatity ; but circumstwscea might occur to pro- 
duce a diminution in the quantity of air passing through the workings- 
For instance, if there were 35^000 feet instead of 70,000 feet per minute, 
that would reduce the quantity in each way to 5,000 feet per minute. 
If so, did Mr, Atkinson still expect the same relative quantity of air t0 
pass through each regulator, witliout any alteration of them, as whea 
ilia quantity was 10^000 feet per minute? And would Mr. Atkiiison 
t ficmsider himself as safe from accident in the extreme way^ as in the 
Dearest way of the pits workings, taking into account that the gases in 
each way were coming oif in equal quantities 7 

Mr. Atkissoh repHed that he would consider kimaeli as safe at the 
extremity of the workings, as in the nearest way, except as to the extra 
distance he had to trnvel in case of an accident. J a his opinion the same 
relative quantity would pass through each regulator whether the aggre- 
gate quantity of air was 70,000 feet, or 35,000 feet per minute. 

Mr, Boyd thought if the regulators required alteration in cases of 
irregulaj'ity oi' atmospheric pressure, there was no reason why they should 
not be attended to j an irregularity of air in any district would be the 
warning to those entrusted with the charge of the regulator to attend 
to it. 

The President said that, as the subject of the relative quantities of 
air through regulators in cases of atmospheric iiregularities, or other dis- 
turbing causes, was a subject of great practical importance, he suggested 
that for the present the discussion be condned to that subject, and, that 
they should for simplicity, take only two cases. One way or tiistrict with 
its regulator where the distance which the air travelled was three or four 
limes that of anothei' way with its regidator. 

Mr< Hall still thought tbei-e was some doubt as to the per centage 
of air through each regulator being uniform, if the general quantity of 
air was altered. 

Mr. Atkinson stated that in some cases the regulators were never 
altered for years. 

Mr. Hall — It would take some men to attend to the regulators. 

The President said that undoubtedly the regulators would be placed 
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in the charge of some person or persons to see that they were performing 
the desired ohject. There were other causes, falls of stone^ and inter- 
raptions in the air-courses, hesides atmospheric influence, which might 
require the regulators to be attended to. For his part^ he considered 
when once the proper comparative resistance to each current of air was 
produced by each regulator, that the regulators would not require altera- 
tion^ except in unequal disturbances by interruption in the air-courses. 
A g^eral diminution^ or increase of a quantity of air by atmospheric 
influence, would not, except in some particular cases, cause a comparative 
irregularity in any district, and such cases being known to the persons 
in charge, the regulator would be consequently attended to. Theoreti- 
cally, the temperature of each current being the same, an irregularity in 
the aggregate quantity, would not eflfect the several quantities compara- 
tively ; there were cases where the temperatures, from the dip or rise of 
the seam, were unequal ; some irregularity might be produced, but as 
these would be well known, the regulators in cases of injurious distur- 
bances would of coui'se be attended to. 

Mr. Atkinson — Ordinary attention to regulators would be sufficient 
to prevent danger in any length of run of the air. 

A long and desultory conversation then took place, both on the subject 
of splitting the air, and also on the use of regulators instead of doors, 
and on ventilation generally ; when it was arranged that the subject 
should be adjourned until the next meeting, which would be on the 8rd 
June, Mr. Atkinson promising that he would produce a paper on the 
subject. 

The subject of the ventilating fan of M. Lemielle, by Mons. Laurent, 
was then brought before the meeting, and was partially discussed, but 
as Mr. Atkinson stated he would iiimish the Institute with a paper on 
the relative power employed and consumption of coal by this machine, 
compared with some of the other modes of ventilation, it was thought 
desirable to postpone the discussion, until the paper of Mr. Atkinson was 
before the Institute. 

The meeting then adjourned. 
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LEMIELLE SYSTEM 

OF 

VENTILATION OF MINES. 



By Monsieur LAURENT. 

Good ventilation is admitted to be the main point in tlie working of 
mines ; it neutralizes and removes the causes of accident^ which have too 
'often proved fatal to the miners, and produces an atmosphere favorable 
to the health and activity of the workmen. 

The constant formation of noxious gas necessitates a powerful and 
legnlar ventilation, capable of dispelling it as soon as formed. These 
two conditions in ventilation are indispensable to produce favorable results, 
for, if we have a powerful but irregular ventilation, the gas may accumu- 
late and give rise to serious accidents, but, on tlie contrary, if the two 
eonditions of power and regularity be united, the gas would then be 
fluried off without intermission, and all danger be avoided. 

The regularity of the coal seams in England and Scotland, and the 
ease with which they are worked, have contributed to the continuation, 
in these countries, of the old system of ventilation by the rarefaction of 
the air in the shaft by means of furnaces. This mode, without doubt, 
IB the most simple, but, imder certain circumstances, is dangerous, and 
serious accidents may and do arise therefrom, even with the greatest 
attention. 

In the first place an explosion might so derange the furnace as to pre- 
vent its being used. 

Secondly. — In many mines uTegulaiities in working the furnaces, 
variations of the atmospheric tempcmture, and the distances and diffi- 
culties in the air passages are frequent causes of irregular ventilation. 
Vol. VI.— May, 1858. a 
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TuiRDLV. — In slmllow pits, and even in deep pits Labitually worked 
rtt a liigli temperature, little increase in tlie quantity of air in the mine 
can be made to meet sudden requirement*, and in case of extended woA- 
ings additional shafts only produce the requisite supply. 

Lastly. — Tlie shaft, when heated to the extreme, say from 360® to 390^, 
produces, theoretically, a very small per centage of the effect obtainable 
by st^am power ; thus, 27 fathoms of depth g^ve only Sj per cent.^ 66 
fathoms 4 J per cent., 80 fathoms G\ per cent., 110 fathoms per cent, 
only. If the shafts are used for dmwing" coals tlie lieat rarely exceeds 
104°, in which case the results obtnined are more favorable, being 6J, 
10^, 10, and 21^ per cent, respectively, and with a pit 825 fathoms 
may reach as much as 04 per cent. If it be taken into account that the 
pi*actical results differ widely from theoiy, it will easily bo conceived that 
in pits varying from 50 to 125 fathoms in depth, furnace ventilation is 
not the most economical. 

A mechanical ventilation of simple construction, on the contrary, is 
regular, and, if sufficiently i>owerful, produces a uniform current of air, 
and gives a pure and invigorating atmosphere, in which the miner can 
work with ease. The first erections, it is time, ai-e more expensive, but 
the prevention of danger and the gi'eater amount of work of which the 
men are capable, more than compensate the first outlay. 

Objections may be made to the use of machinery, owing to its liability 
to derangement, and the consequent stoppage of the supply of air, 
whereas, with fui-nacos, the shaft being heated, continues to work for 
some time after an accident. 

In practice, however, it is found that with machines on the exhausting 
principle, the air and gases of the mine beijig in an expanded condition, 
on the sudden stopj)ngo of the machinery, immediately contract in volume, 
and for a time the further issue of gas from the coal is arrested. 

I now proceed to give the details of a ventilator invented by my 
friend Mr. Lemielle, well known both in France and Belgium for the 
excellent results obtained, and for which he was awarded a £Etvorable 
testimonial, and a first-class medal from the French Government, and a 
medal from the Royal Academy of Sciences of Belgium. 

The invention consists of a circular chamber of masonry, marked Jl in 
the accompanying sketch, which communicates by air passages with the 
shaft of the mine and exterior air. In this revolves a drum B, placed 
eccentric with the circumference of the chamber, to which are attached 
three or more fans or wings CCCj moveable at then* base, whose outer 
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edge by means of the connecting rods DDD, attached to a shaft in the 
centre of the chamber, are kept in close proximity to the mason work. 
Motion is given to the drum by a horizontal steam cylinder, of simple 
construction, and, on reference to the drawings, it will be seen that each 
revolution of the machine will expel the air contained in the chamber. The 
first application of this apparatus was made in 1853, but, imtil 1855, it 
was little known, being, in the meantime, only under trial experimentally, 
but after the Paris exhibition of that year, its adoption became rapid, 
and, at present, it is in operation at upwards of ninety establishments in 
France and Belgium. The goverament engineers of both countries have, 
at different times, been called u[)on to test the effect of the apparatus in 
work, both as regards the proportion the quantity of air, drawn in or 
expelled, bears to its intei-nal capacity, and also to its safety. From the 
various trials the loss has been found not to exceed ten to twenty per 
cent, of the theoretical volume of the apparatus ; the loss depending to a 
certain extent on the state of the air passages in the mine. This small 
waste is accounted for by the slow speed of the ventilator, which makes 
only twenty to thirty revolutions per minute ; the expulsion of air between 
the fans being nearly complete, and the escape very insignificant. It is 
well known that the various ventilators previously used revolve with 
greater velocity to produce any great ciu-rent of air, and from the com- 
plicated machinery, are liable to rapid deterioration, whereas, in the 
licmielle apparatus, toothed wheels, sheaves, belts, and fly-wheels, &c., 
are dispensed with. 

In mines of great depth, where the ventilation is difficult, the Lemielle 
apparatus employed to withdraw 25,000 feet per minute, at thirty-five 
revolutions, need not exceed twenty lioree-power, and for 75,000 feet per 
minute, at the same speed, a power of fifty horses would be sufficient, 
and so in proportion for a larger quantity j but in determining the power, 
of coiurse, the distance to be travelled, and the dimensions of the air 
passages must be considered. 

Owing to the simplicity of the engines, the repaire are trifling. They 
require what is common to all engines to ensure their good working, viz., 
cleaning and greasing. The machinery which has been at work for three 
or four years in Northern France and Belgium, has always worked well, 
and continues in good order, without having experienced any inconve- 
nience from stoppage and repairs. A great advantage possessed by steam 
power over the former system, in case of accident, is that tlie speed of 
the apparatus may be augmented, and thus a larger quantity of air be 
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B this all-important branch of industry. 



APPENDIX 



(I.) 
Bmtlt qf trial made hjf Mr. Darmoy, French Oovemment Mining Engineer, qf the 
Zemielle Apparatue, in the pretence qf Mr, Cabany, Engineer and Director qf 
the Amin Mining Company, the largest coal company in the North qf France. 

On the 88th January, 1656, Messrs. Armand Cabany, Chief Engineer and Director 
of the Aniin Mining Company, and Emile Dormoy, de la Gkuranne, Govemment Engi- 
neer of Mines, verified, by means of Combe's anemometre, the quantity of air extracted 
by Mr. LemieUe, in the St. Mary's Mine, concession of Azincourt, (near) Aniche, de- 
partment of Nord. 

The ventilator at first revolved at the rate of twenty-one revolutions per minute ; 
after that, they increased the velocity to thirty-seven revolutions. They made eight 
successive experiments, of which the results were the following : — 

At twenty-one revolutions the ventilator aspired 16,848 cubic feet per minute, with a 
pressure of 4-5ths of an inch ; and at the rate of thirty-seven revolutions it aspired 
25,920 cubic feet per minute with a pressure of two inches. 

The theoretical calculations, with the dimensions of the apparatus, gave, for twenty- 
one revolutions, 18,676 cubic feet per minute; for thirty-seven revolutions, 32,724 
cubic feet per minute ; so that the loss while revolving slowly was 10 per cent, and at 
the increased velocity 21 per cent., giving a mean of 15 per cent, with an ordinary 

velocity. 

(Signed) A. CABANT. 

E. DORMOT. 



(II.) 
CERTIFICATES. 
The undersigned Engineer and Manager of the Aniche Coal Mining Company (Nord), 
certifies that he has had erected two ventilators on the LemieUe system — the one in 
1856, and the otiier in 1857 ; that both these ventilators have worked to liis complete 
satisfaction, from their first establishment up to the present time, and that they still 
continue to work in good order. 

(Signed) VUILLBMIN. 

Aniche (near Douai), the 24th March, 1858. 

I, the undersigned Director of the Mines of Azincourt, certify that the ventilator 
which Mr. LemieUe furnished us with in 1855, has always worked weU, and that it 
continues to ventilate our works without being worked to its fuU power. 

It is to this system that we shaU have recourse if we require a ventilator for our new 
works. 

(Signed) F. BERDOLIN. 

Aniche, near Douai (Nord), the 24th March, 1858. 
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Ii the unieraig^ed Engineer of tlie Cud Uium of Eacar]}ti]k% n^ai' DuuJii (i 
eerCifj that Mr. L^nnietle hau ^applied me witli n ^<^ti]utor for one of tlie ]>itd of ih 
nbdre oompftny^ cmd that it produp^ all the rK^ults tstaied by itfi tnventor. 

(Sl^ed) PE:^B0I3S£T, the E^igljioer of the Company. 

ViSscurpdIej the 24 th Msreh, 1858. 



(III.) 

LIFT OP THE PRINCIPAL COMPAmES XIC FHANCE AND BELGIUM 
USING THE LEMIELLE VENTILATOR. 

QrKQile Mof^hine a feu de Dour apportcuant ii M. b BiirQii d^ Mcckl^jabourj^ **.<,, 1 1 

8oct^t£ de r Rip«rauce 4 denuji|f ^. «*..., -r..,,,,*,,..,,,,..^^ |t| 

Id. du Nord du BoU de Bouisu *,... IfJ 

Id* de SeleAHki (Li^ge) -,...., , ^1 

Id. Cockeiii] £l StiraiD^, ..*.....,«*...<...* ......,..,,.*««,« 1 1 

Idi daa G^ronds Bomariunj^ Eostfalcii fk Jiuitvppe (Li^itj) .....**«,,...,,, ** *»* n 

Id* MtirihiLyQ et Fftnaiti Grande a. Serving -*---'■->--*...»...*...,...., ^ , fl 

Id* BiiLiit Martin a Murehieuno^au-pont lea Cbojlrrigr *^^...>>«..f,.>...,..^ ^1 

Id* d' Epinac (Saont' et Loire) ^**^.n*. ******* ^**. *-.*..,,...,* , , , , f 1 

Compognie d^'s MLDeit d' Anztn < * , **.*. ..,*****^^ 91 

M. Deeprt* a Auzla ........ ^ .*.......*,... * , , . .,.-.-,.....,,,, ^ » | M 

Mines d' AsiiKMiurt « * ... ^ >..,...**»,*• ^ <>...... ^ ........... . 1 1 

J. Call k Benom * I 

Socl^ti de Marimoiit ..,.,......*«! . . . . , ......***.,..,..,.,,«, { 

Id* de Sti'tpy Era<^q^tfgi!)Iefl H* dd Larc»6he «*••*>.* ^ ■.*....,,... . n 

Id* du Boi^ Jemmapts (Fl«iuiu) *.*.,.,.* « * *..«..,.....,., ^ ,,,,,.. ^ 1 

Id< df» Charhoniia^L^ Ilanma «...%.* ..,,.. .*...>..,, L 

Id* des Pt^ujU h Jtiniinap«« (Fl«unu) ,...........,*,.*..«»,,..,.,.,.,,., 4 

Chojrhounagie de Bonne Esp^mne^ et Bozina-Yt-ine appartt^naiit a M, Baulogiia .... 2 

B<ndU6 du Midi de Dour * ,,,*.**..*.*,.,.*.,,., * . . . ] 

Ilaine Sams- Pierre ... ^ *.«.,,,.,.,.****«•,.,*.,,«.,,,,,...... , , , ^ , I 

Sodet^ d' Anicho ..■■..*....... *........,,*,..*.,* *.,**,*._ I 

Compagnie des miaee de Montialais et Mouseil pr£i Nantea * . . * ^ **....... , I 

Id* T'.eo^ne ...*,,,. ***--***.......*•*...*.,,,»*,* I 

Et en dernier lieu la Compagiiie des mmnA d^Axidn, qui vient de traitor pour §m 
exploitations en general. 
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ON THE COMPARATIVE 



ONSUMPTION OF FUEL 



BT 

fTILATING FURNACES AND VENTILATING MACHINES, 

WHEN USED TO VENTILATE MIXES. 



By John J. Atkinson. 



WITHSTANDING the important advantages attending the use of fiir- 
3 for ventilating mines, compared with the employment of ventilating 
lines for that purpose, I am yet inclined to think that the best known 
■iptions of ventilating macliines, when worked by steam-power, if 
ted to replace furnace-action, would, in almost all cases, effect a 
ig of fuel, when producing the same amount of ventilation as that 
3g from the furnaces superseded by them ; in other words, if a ven- 
ing furnace and its upcast shaft be considered as a machine, through 
aedium of which, the power, due to the fuel consumed, is applied 
lO work to be done, then, I think, that it will generally be found to 
iferior, as regards the eflfectual or useful duty obtained from a given 
itity of fuel, to the best descriptions of ventilating machines worked 
team-power. 

ie quantity of coals required to be consumed in a ventilating furnace, 
roduce a given amount of ventilation in the unit of time, will vary 
b, under the differing circumstances of different mines, and depends 
) or less on the following conditions, and a few others, generally 
dnor importance :— 
t. — ^The amount of the specific resistance, or " drag " of the mine 

and shafts, 
id. — On the amoimt of ventilating pressure due to a given excess of 
average temperature prevailing in the upcast, over that prevailing 
in the downcast shaft ^ and this, again, depends upon the depths 
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m\A relative positlone, as to level^ of tlio tops nud bottoms of tJi^ 
shatbj and oa tlit^ t^i!m|^e^ature of tlio atmo^^jiherc, as affocting 
that of the air in the downcast slmft^ and on that uf tliti vrorkingSj 
as affecting the heat to be imparted by the furnace to the rettirti 
air, in ordsr to realize a certain excess of kimj>eratur^ in tbe up- 
cast, over that prcv^ailing in the downcast shaft* 

3rd. — On the cooling power of the upcast shafts as aSect^d by ita 
comparative degree of dryness or maisttiroi and the heat-con* 
ducting' properties of the materials composing its walls. 

4th — On the loss of heat by cooling in the upcast shaft and fiimaoe 
driftj as affected by the time during which the air is exposed to 
them; depending partly upon the area and length of the furnace 
drift, the area and depth of the upcast column of air, the quan- 
tity of air circulating per minute, and upon the elevation of tta 
temperature required for its productiOB, 

Now, the consumption of liiel to drive a steam-engine, to produce vm- 
tilation throngh the medium of a ventilating machine, also depends upon 
a number of conditions, which will bkewise vary to a great extent with 
the differing circumstances of different minesj and depends on the follow- 
ing conditions^ ajad a few others of less importance ; — 

1st. — The amoimt of the specific resistance, or ** dra^ "of the mine 
and shafts^ 

2ndi — On the relative temperatures prevailing in the downcast and 
upcast shafts j any excess of temperature In the upcast over that 
in the downcast, operating in creating a ventilating pressure in 
aid of the engine, and so reducing the quantity of coals to be 
consumed, on the one hand ; while^ at the same time, It increases 
the volume of the air to he passed through the machine in a given 
time, and thus requires a greater speed and consequent consump- 
tion of fuel in the engine, on the other hand, 

g^d,^ — On the comparative efficiency of the machine employed, the 
power required to overcome the friction of its working parts, and 
particularly upon the resistance which the machine presents to 
the passage of the aii' tlirougli it; the amount of which vaiies 
greatly with the form, dimensions, and mode of operation of the 
machine employed. 

Since the amount of coal required to be consumed for the production 
of ventilation, depends upon so many conditions, which vary more or less 
in different collieries ; and since the amount of duty obtainable from a 
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given quantity of coal consumed, where furnace-action is employed, 
yaries so rapidly with the depth of the upcast, and also witli its cooling 
power, it will perhaps be best, for the purpose of this memoir, to make 
a general comparison on supposititious conditions, in the first place ; and 
afterwards to calculate the consumption of fuel which would require to 
be expended to produce the same ventilation, by means of the best de- 
scriptions of ventilating machines, were they to be substituted for the 
furnaces by which such ventilation is produced, in a few known cases of 
furnace ventilation, where we have the requisite data to enable us to do so. 

In order to simplify the general formula of comparison, as far as may 
be practicable, without seriously affectmg the results, there are certain 
peculiar sources of resistance in furnaces, and others in ventilating ma- 
chines, of small though variable amount ; and also certain peculiarities 
affecting the ventilating pressure in each case, likewise of small though 
variable amount, in different coUieries, which will be taken to balance 
each other. 

For instance, where furaace-action is employed, there is an extra 
amount of volume and velocity in the air, in the furnace drift and the 
lower part of the upcast shaft, aiising from that part of the expansion 
which is due to the temperature lost by cooling, and this creates a 
slightly greater resistance in these parts, than would exist if a ventilating 
machine were employed to produce ventilation. 

Again, in fmnace ventilation, there is a shght increase of density in 
the upcast column, due to the carbonic acid, resulting from the combus- 
tion of the coal in the furnace, operating in reducing the motive column ; 
but this is only to the extent of IJ parts out of 1,000 when 1 lb. of coal 
gives 10,000 cubic feet of air. 

On the other hand, when ventilation is produced by an exhausting 
ventilating machine, the machine has to traverse a greater distance than 
is due to the volume of air exhausted, owing to the expansion of the 
air arising from the motive column or ventilating pressure being taken 
off the atmospheric pressure in the machine -, but this is always of small 
amount, because, while the pressure of the atmosphere may, on the 
average, be represented by 400 inches of water column, if we presume 
the ventilating pressure to be equal to two inches of water-guage, the 
expansion of the air, and consequently tlie velocity of the machine, will 
only be increased about five parts out, of 1000, or j^ per cent; and on 
the other hand, the upcast column will be lightened to some extent by ^s 
expansion, and thus produce a slight increase in the motive column of air. 

There is also a loss of temperature iu the upcast colunm, where a 
Vol. VI.— Mat, 1858. t 
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vimtilatino; niaclnne is wsed^ owiii^ to tbe expansion of the air in ascen- 
ding from the bottom of tbe pit to the top, where the barometrical 
pr^&UTe is less than that prevailing^ at the bottom of the pit^ at the fate 
of about P for 34 fathoms of depth, giving a loss of temperature m the 
upcast shaft (on the averag;e of the entire depth) of l'^ for every 68 
fathoms in depth } owing to which, the average upcast temperaturei, 
ii^tead of being that of the return air, when a ventilating machine is 
employed, will be 1° less for every 68 fathoms of depth* 

The peculiar sources of discrepancy arising from the mere substitution 
of a ventilating machine for furnace actiouj which have just been noticed ^ 
ar©j it will be observed, very small in amount, and as some of them 
operate only against the ase of furnaces, and otbei*s only against ma- 
chines ; they will in all cas^ be excluded from the calculations to he 
given in this memoir. 

In like manner, any difference of density in the upcast compared with 
the downcast column, arising from changes in the hygrometrical state 
of the air, or from gases given off by the mine, will be treated as 
of^rating equally in iavoiir of or against ventilation, Tvb ether furnace 
action or machine ventilation is used, and, consequestlyj excluded from 
onr calculationB in comparing the one i^ystem with the other; as, any 
ventilating pressure arising from, or absorbed by, these sources^ will 
operate equally in favour of or against furnaces and ventilating machines* 
Let the following symbols he adopted ; — 

Q = Volume of air pr minute, at the temperature r, in cubic feet, 
f = Atmospheric pressure, in inches of mercury reduced to 60**, 
r === Temperature of the return air (Fahrenbeit's scale), 
T ^ Average prevailing temperature of tbe upcast shaft, 
s := Specific heat of air, taken at '27, water being unity, 
q ^ Calories or units of heat produced by each lb* of coal supplied 

to the ftmmce. 
F = lbs. of fuel used per minute. 
C = cwts. of fuel used per day of 24 hours. 
/ = lbs. of fuel per horse power (exclusive of the power due to 

natural ventilation) per hour, 
p = Per centage of power lost by cooling in upcast shaft, 
p' = Per centage of power lost by resistances in ventilating machines, 
d = Depth, vertically, from furnace to top of upcast column, in feet. 
H = Horses power due to the quantity Q, including the power applied 
by furnaces or machines, and also that resulting from the tem- 
perature of the mine. 



139 

h = Horses power due to the artificial ventilating agent, whether it 

be a fiimace or a machine. 

J' = lbs. of coal per horse power per hour, taking the power due to 

natural ventilation as if it were due to the artificial ventilating 

agent. 

Now, when fiimaco action is employed to produce ventilation, the total 

volume of the air to be heated, each minute, by the furnace, is Q, taken 

at the temperature of the return r; the weight per cubic foot of air at 

1*3511 f 
this temperature is -j^q * ; and hence the entire weight in lbs. of air 

1*3244 f 
to be heated by the furnace, each minute, is-rrQ Q ; and the degrees 

of heat to be imparted to it, over and above those which are lost by 

cooling in the furnace drift, and in the lower portion of the upcast shafl, 

before it reaches the point where the average temperature of the total 

1*3244 f 
upcast column prevails, is T — r, giving -^r^ Q (T — r) s, for the 

calories or units of heat contained in (he air which each minute passes 

the point of the upcast where the average temperature T prevails, over 

and above the heat contained in the same air, on reaching the fiu*nace, 

with the temperature of the return r ; and the quantity of coals, in lbs., 

per minute, due to the production of this heat is, therefore, 

1*3244 fQ(T-r) 8 

(459 4.r)q ^'■' 

And since p is the per centage of heat imparted by the furnace to the 

return air, which is dissipated and lost by cooling in the furnace drift 

and the lower part of the upcast colimin before the air reaches the point 

where the average temperature T of the upcast prevails, it follows that, 

when furnace action is employed, the quantity of fuel consumed per 

minute in lbs. is, 

1*3244 fQ(T-r)s 

Now, in order to find an expression for the quantity of fuel, required 
to be consumed by an engine driving a ventilating machine, in a case 
where a fomace has been previously employed to produce the same 
amount of ventilation, we have the ventilating pressure required to be 

produced by the machine expressed by the excess of d ( t^q m)> the 

* See Traosactions, Vol. III., p. 104. 
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aettial pressure wliiclj pi-evailed when the fm'naco was used, over tb& 
pressure which would huTG resulted fi-om tli© teonKJi-ature of the return 

(r — t \ / T — t 

^^Q ^ J J o^> ^ y ^ V459VT ^ 

~r u in motive column of air, at the teroperature t; eeeing that 

this pressure, on the grounds assumed, would be the onlj prassure to be 
created; either by a furnace or by a machine ; as tlje t©m|>eratiire and 

pressure due to the return air Is prestime^i to be the same in each cuBe. 

(J. 3244 f\ 
' 1 is the weight, in lbs,, per cubic foot, of air at % the 

pressure per superficial foot, in Ihs,, is 

1-3344 f / T- t _ r- t \ .g, 

459 + t U&S)+ T 4oO + r / -'■ U 

flnd the horses power due to this pressm*©, when tho < quantity Q is circu- 
lating per minute^ is, exclusive of all power wasted, 

^ 1-3244 fQd f T-t _ r-t 1 .^, 

33000(459 4- t.)U59 + T 459 + ri '"^ ^ 

and since, if all the power were utiUised, we shoidd have b / = GO P, as 

fiO P 
the fuel consumed per bour, it would follow tliat h = ~r^j which, com- 
bined with [4], if them wer*> bo pow*er wastt^d, would trive 

^_ 1-3^44 tgd./ J T-t r-_^< .g, 

~ 1,980,000 (459 + t (469 + T 459 + r> ' ^ 

But, since p' is the per centage of power wasted, in the application of 

the ventilating machine, ( 1 — t^tj ) is the proportion of power and fuel 

utilized. And the real consumption of fuel, by the engine driving the 

ventUating machine, thus becomes 

P - 1-3244 fQd/ f T-t _ r-t ) 

- (l _ Jg)(459 + t) 1,980,000^°« + ^ 459 + r} ' ' ' 'I^J 

Now, as we consider a pit to become deeper and deeper, it will gradually 
approximate to a particular depth, where the coals required to be consu- 
med in a furnace, to produce a given ventilation, other things being 
constant, will be exactly equal to the coals required to produce the same 
ventilation, through the medium of a ventilating machine ; and the par- 
ticular depth at which this equality in the consumption of coals is reached 
is evidently that at which the right hand members of equations [2] and 
[7] become equal to each other, or 
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1-8244 fQ(T-r)g _ l-3244fQd/' f T-t r- t 

(l-jLj)(459 + r)q (l - jBg)(469+t)l,980.00oW»+^ *«»+ ' 

For the sake of this general comparison^ let us now presume the temper- 
ature of the return air to be the same as that of the downcast shafts 
seeing that any effects produced by its being hotter^ operate equaUyi 
whether a furnace or a machine is used^ and the equation becomes then 

8 ^ ^ ^'f [8] 

0-iOo)^ (l-.jg5)l,980,000(459+T) 

from whence, 

(l -^,) 1,980,000 (469 + T) 8 

If we further admit the loss of fuel^ in furnaces^ by cooling in the upcast ; 
and in ventilating machines^ by the power expended in overcoming all 
the useless resistances arising from the use of the ventilating machine^ 
(including the power required to pass the air through the machine^ and 
also the friction of the working parts of the machine^) to be equal to 
each other ; and if we further take the specific heat of the air at '27 y to 
that of water as unity, (although it will slightly vary with the tempera- 
ture and pressure,) we obtain 

, 1,980,000 X ' 27 (459 + T) ,.^, 

7q ' ^ 

And if we further take the quality of the coal to be such as that each 
lb. of coal used shall give out the average quantity of 13,000 calories or 
units of heat, we then get 

^_ 41,123 (459 +T) ^^^^ 

from which it appears that the depth at which furnace action becomes 
as economical in fuel as a ventilating machine, increases directly as the 
volume assumed by a given weight of air as due to the average upcast 
temperature required for the production of ventilation by furnace action ; 
that is to say, inversely as the average density of the heated air in the 
upcast. This depth, of course, must decrease in the same proportion 
that the fuel per horse power, per hour, required to drive the engine of a 
ventilating machine increases, as evinced by the formula [11]. 

By this formula [11] the following table has been calculated, showing 
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the depths at wliicU furnaces become equal to ventiliiting' macUiaas in 
point of econotny of fuel, assuming that the sotirees of loss ai*e the £tame 
in the two caseiSj as has he&n already stated : — 

TABLE !• 



OonaumplLob 9! Oul 
power expfloded 


KYEKkQB TEaiPBRATURE OF UPCA8T COLUV.tS. 


IMF Fab, 


l&t^ FUi. 


SM« l^ab. 




Dtpth La Fblhonii. 


DflpUl »D FklfaSDH^ 


Dqilti Jh FtftboiK 


e 


470 


522 


565 


10 


383 


417 


463 


12 


310 


34S 


376 



It may, however^ he supposed by some who have not inyestigtited the 
matter^ that there is g^cDerally less loss oi fuel by coolings iu furnace 
driftg aiid upcast shafts than the per centage of fuel lost in passing air 
through a ventilating machine^ and in overcoming the friction of the 
working parts of the machine Itself^ and if so, they may perhaps con- 
clude that the above comparison is not made on terms generally so fair 
towards furnaces as towards machines. 

In order to show that^ in general^ there is a very considerable loss of 
heat by cooling in upcast shaftSj from its amount in a cumber of cases, 
the following table is submitted^ showing the amount of such loss at the 
places named in it. The data are selected from Tables B and C in 
Appendix No. 1 of the Third Heport of the Select Committee on Acci- 
dents in Goal MineS; dated July, 1858^ and are^ I believe^ either all or 
in part foimded upon data collected by Professor Phillips. The tables 
were given in evidence by the President of this Institute, Mr. Wood. 
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TABLE II. 
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11 j Scnm , * 

Wing&te GraD§fe < . 

WAlkeir 

GtitleBd^ 

W««niui>atli H 

8dntl) Hetton 

p0Tcj Maih, High Mttin 
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-I 

1^ 



(3) 






Taimb ...... 
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eo 
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56 

46 
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24 
46 
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42,708 
26,574 
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8flB 
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4fi,OD0 
44,80D 
42,320 
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132,805 
1S,B06 
35,803 
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620,257 
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79 
94 
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98 
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84 
90 
94 
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09 
60 
73 
03 
76 
72 
66 
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iT) 
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60 
14 
25 
SO 
26 
46 

18 
29 
50 



(S) 



• ■2 

Is* 



C9) (lOJ 



Hftl from live 
Pumice. 



as 

-J 

III 



521 
624 
526 
519 
^1 
523 
534 
531 
524 
625 



SI 515 



Totai ,., 



86^07 
15*69 
47*88 
98-56 
7823 
76-47 
42*02 



m 






Rer Got 

13-63 

8431 
62*12 
1-44 
21-77 
2353 
57^98 



I 
43-45 56-55 



46 00 64^60 



80'50 
36-65 



651-91 



19-41 
63*95 



448-09 



50-27 40-73 



The followinp have been omitted from the above Table, because it 
that the coaU oould heat the quantities of air to the extent 
Tables. 



is impossible 
stated in the 



liinns. 



Willington ..... 

Felling 

Wallsend, A Pit 
„ B Pit 
» F Pit 

West Auckland.. 



70 

72 

28i 

28) 

32 

18 



66,500 
63,000 
27,000 
46,100 
48,260 
14,478 



840 
696 
900 
900 
900 
? 



138 
128 
135 
130 
110 
120 



64 
66 



70 
54 



74 
62 
66 
61 
40 
66 



523 
525 
528 
528 
529 
513 



142-61 
109-63 
125*64 
193-97 
120-99 
109-79 



42-61 
9-63 
25-64 
93-97 
20-99 
9-79 



The per centage of the excess of temperature^ added to the return air^ 
by fiimace action, which has been lost before reaching that part of the 
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upcast shaft wher^ the arenLg'e iip<iast temperature prevails^ as ex; hi bi ted 
in colunm 10 of this tnhle^ Las heen calcuJated from a ftinDula^ artsin^ 
from taking [1] to represent the Iba. of coal p^r minute due to the fvo* 
duction of the temperature whicb prevails in the upcast column at the 

■ , f , , ^ l'3G44fQ(T-.r)B , , 
pomt of average temperature, viz., ---7; ^ — and smce the 

C X 1 10 
actual con^mption of coals in Iba, per minute is, F = 777 -^ we 



24: X 60 
ebtam for the per centage of the furnace beat conserved at that point 



As 



C X 112 13244 £Q (T - r) s 



: 100 



24 X 60 ' (459 + r) q 

1-3S44 f Q (T ^ r) s 100 X 24 x CtO 



(450 + v) q 

as exhibited in column 9 of the tablf^^ ibid formula becomes, on taking" 
the barometrical pressure f = 30 inches of meicuiy, the specific heat of 
ail' s = '27 J to tbat of water as unity, and tbe units of lieat yielded by 
that part of tbe coal which is actually bunit, to be equivalent to the 
production of 13,000 calories or uaits of heat per lb, of coal supplied to 
the furuacej so as to allow for the pait which is not burnt, but wasted 
as cinders^ &c, 

rOQl Q (T ^ r) 

C(459 + 1-) "'" ""* *- -■ 

from which; column 9 has been calculated ; and column 10 is merely the 
excess of 1 00; over the quantities exhibited in column 9. 

Now, in Table I. we have ascertained the depths at which furnaces 
become as economical in fuel as machine ventilation; on the presumption 
that the fuel due to the temperature lost between the furnace and the 
point in the upcast column; where the average temperature prevails^ is 
the same per centage of the whole fiiel; as that which arises from the 
application of ventilating machines, driven by engine power, to produce 
the same ventilation ; and now, since we perceive from Table 11. that the 
average of this loss in eleven cases of furnace action has been forty per 
cent.; it follows, that if we have ventilating machines losing forty, and 
utilizing sixty per cent, of the engine power, the depths that are neces- 
sary, (supposing, even, that the loss of temperature did not increase with 
the increase of depth), to render furnace ventilation as economical as 
such ventilating machines in the consumption of fuel, are those stated 
in the Table I. 
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That several kinds of ventilating machines do utilize this per centage 
of the engine power, may probably be admitted, from what follows. 

In Appendixes Nos. 2 and 8 to the Report of the Select Committee 
on Accidents in Mines, dated 30th June, 1853, from certain papers given 
in evidence by Mr. Mackworth, we obtain the information conveyed by 
the following table, respecting certain ventilating machines : — 
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From this tahle it may be seen that, in two of the experiments on 
Fabrey's pneumatic wheels, and in that on Struve's ventilating machine^ 
more than 60 per cent, of the engine power was utilized ; and I was 
informed by a French gentleman, a few days ago, that 69 per cent, of 
the power had been utilized in one case by Fabrey's wheels. 

Having now made a general comparison, as regards the consumption 
of fuel, between the best descriptions of ventilating machines and fur- 
naces for the production of ventilation, let us proceed to consider what 
the i*esults ^ould be, in a few particular cases, if the best kinds of ven- 
tilating machines were substituted for furnaces. 

Vol. VI.— May, 1858. u 
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If we would separate the power^ arising from the heat added to the air 
by the furnace^ from that which would operate if the mere temperature 

of the return air prevailed in the upcast shaft, since d (775^ m ) is the 

total air column at t, due to the combined effect of the furnace and the 

heat imparted to the air by the workings of the mine, and d f j 

is the motive colunm in air at t, due only to the heat given off by the 
mine, it follows that the motive column in air at t, due alone to the fur- 
nace action, is the difference, 

,C Tj-t r — t ) 

^li69TT^469^rl ^13] 

so that the pressiire per superficial foot, due to the heat conserved from 
the furnace, at the point of average temperature in the upcast shaft, is 



1-3244 f J T - t 

a 



+ T 459 + r3 t^^^ 



469 + t 1469 

and since this is the only part of the ventilating pressure required to be 

produced by the artificial ventilating agent, whethg* it be a furnace or a 

machine, as the remaining part of the ventilating pressure arises from 

the heat imparted to the air by the mine, and operates equally whether 

a furnace or a ventilating machine be used to obtain the remainder, it 

results that the artificial ventilating power exerted in each case is, 

r3044fQd r T~t r~t . 

~ 33,000(459 + t) 1459 + T 459 + t\ ^ ^ 

and since this is the real power given off by the furnace, and is the same 

in amount as would be required in a ventilating machine to produce the 

same amount of ventilation in the same mine, it will be proper to divide 

the fuel consumed per hour, in the cases of furnace action, by this power, 

to obtain the consumption of fuel per horse power per hour, to compare 

with what would be required to ^i\e the same power and ventilation by 

a ventilating machine ; and since the consumption of fuel in lbs. per 

C X 112 
hour is — — — , this division gives 

C X 112 
— 24 

^ l-324rfQd C f^'t _ r--t^ * ^^^^ 

33,000 (459 + t) 1 459 + T 459 + r ) 
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and bj taking the barometrical pressure, f = 80 inches of mercurj; and 
reducing; we obtain 

. _ 3875-872 C (469 + t) r^^. 



^ i469 + T 459 + r) 



From this formula [17], the coals consumed per horse-power, per hour, 
contained in column 12 of the following table, have been calculated. 
Column 18, in the same table, shows what would be the consumption 
of fuel by an engine consuming 121bs. of coal per horse-power, expended 
per hour^ and utilizing sixty per cent, of such power, when ap])lied to 
drive a ventilating machine ; which is equivalent to a consumption of 

12 X 100 

— = 201bs. of coal per horse-power utilized, per hour. If the 

engine utilized fifty per cent, only of the power, the fuel per horse-power 
utilized, per hour, woidd then become 24Ibs., in lieu of 201bs. as in the 
table. 

In constructing this table of comparison, all the cases given in Table 
II. will be taken, excepting those where the depth of the pit is not stated, 
and those which profess to have got more heat out of the coal than it 
was capable of yielding. 

An examination of the residting table will show that in the six cases 
given^ the depths vary from about 98 up to 800 fathoms ; the average 
upcast temperatures firom 79^ to 108^ ; the downcast temperatures from 
41^ to 62° ; the temperatures of the return airs from 65° to 75° ; the 
cubic feet of air, per minute, from 26,574 to 182,895 ; the heat of the 
furnace, above that of the return air, conserved at the point of average 
temperatures in the upcast, from 15*69 to 78*28 per cent. ; and the coals 
consumed per horse-power exerted by the iumace, exclusive of the power 
of natural ventilation, from 27*2 to 162*41bs. per hour, compared with 
201b6. per horse-power, per hour, due to a ventilating engine consuming 
121bs« per horse-power, per hour, and utilizing sixty per cent, of the 
power expended. 
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Column 14 in the table just given has been calculated on the principle 
of supposing that the ventilating power due to the heat given off b j the 
mine^ was part of the power due to the furnace^ and that it would not 
operate if a ventilating machine were employed; and is rather given as 
a matter of curiosity than as being a fair criterion whereby to estimate 
the fuel consumed in furnace action in comparison with what would be 
required in a ventilating machine to supersede it; as it has mostly, 
hithertO; been usual to embrace the effects of this (often important) 
source of ventilation in calculations relative to the power of furnaces. 
The formula by which the column in question has been calculated; arises 

—-T =,^ as the motive column in air at t, the 

1*8244 f 
weight; per cubic feet, of such air being r-^ -» and hence the pres- 

40(7 "T* t 

sure per superficial foot = d (j^ TMlfiQ iP *^^ *^® dynami- 
cal units or foot-pounds due to the quantity Q, circulating per minute, 

is = Q d (t^q TJv dfSQ 4- t ) *^^ ^^® horses-power represented by 

this is 

/ T-t \/ l'3244f \ 
„ ^ ^ U69-f TA459 + t/ 
"^ 33,000 

and, on this hypothesis, the lbs. of fuel consumed per horse power, per 
hour, would be, in lbs., 

_ C X 112 ^ 1-8244 X 30 X Q d (T - t) 
•^ " 24 • 33,000 (469 + T) (469 + t) 
and by reducing this becomes 

3876-872 C (459 + t) (459 + T) 
•^ " Qd(T-t) 

from which expression the quantities in column 14 of the table have 
been calculated. 

Notwithstanding the liability of ventilating machines to get out of 
repair, and their consequent unsuitableness for fiery mines, there may 
be cases of non-fiery mines, where the saving of tubbingi timber, and 
ropes, in working shafts, together with a saving of fuel, in probably every 
instance, to be effected by a machine when compared with a furnace, 
may justify their adoption as a matter of economy ^ and in some shallow 
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mmesj where a ventilating fiimacQ bus to act under the dii^^d vantage of 
a short upcast column, if even explosive gas is generated in tho tniue, 
it may^ perhaps, be best to adopt duplicate ventilating machines in pr&* 
ference to a furnace, even as a matter of safety. 
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GENERAL MEETING, THURSDAY, JUNE 3, 1858, IN THE ROOMS OP THE 
INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 

The minutes of the Council having been read, Mr. Thos. Braithwaite, 
Eglington Iron Works, Kilwinning, Ayrshire, was elected a member of 
the Institute. 

The President then said, that at the Iftst meeting they proceeded to a 
certain extent with the discussion on the Lundhill Colliery Accident, and 
on the Ventilation of mines generally; and that the questions then under 
discussion seemed to resolve themselves into two points, viz.. The splitting 
of air ; — And the use of regulators in substitution of the use of doors in 
the distribution of the main currents of air. The Lundhill Colliery, (and 
the colheries in the Bamsley district generally), were so worked that the 
air was not more split than once, viz., two currents ])assing, generally, on 
the north and south sides of the ])it ; and working by a system of boards 
and benks, where each benk was made to communicate in the face with the 
others alongside of it — the one split of air passing around the south work- 
ings, and the other around the north workings, meeting in the centre, and 
so passing to the upcast pit ; thus admitting an uninterrupted communica- 
tion along the faces of the benks on the south and north sides respectively, 
and, of course, requiring doors at each of the board-gates to force the 
main current to the extreme south and north ends of the workings. There 
were in the Lundhill Colliery seven sets of benks, besides the two levels 
north and south, requiring a double set of doors in each. When all was 
right, and admitting that the mode of distributing the air around the 
workings was to have only two main currents in the pit, and that each 



153 

of tli€se currents should be taken to the exti^emities of the workii*^ first, 
and then passed around the faces of each seHes of henks iu the main 
Aimace drift ; the placing double doors at each of the hoard-gatea com- 
pleted the system. But there were these disadvantag-esj that the current 
of air passing each of the heuks in succession, if it was loaded with 
b£ammable air the last benk got tha whole of the contamiuated or 
loaded air» Then the tendency of the air bein^ towards the shortest 
distance to the upcast, the scale of each door in succession woidd abstmct 
a portion of the air from the ex:treme workings, and if any of the 
doors were left (almost^ if not quite) open, the whole of the air might 
pass tlirough such door, and thus abstract the entbe current from the 
in-bye workings. It was well known that, by spotting the air into 
several currents, a great diminution of resistance was effected ^ and a much 
larger quantity of air in the aggregate obtained. The discussion at tlifl 
previous meeting went to determine if, in such a case as the Lundhill, it ^ 
might not be advisable to split the air into as many divisions as there we 
sets of henks and board-gates, viz*f into seven divisions, or even more j 
and supposing^ as appeared to be the case at present, 35,000 cubic feet 
of air was passing around the whole of the benks on the south, and 36,000 
cubic feet passing ai*ound the benka on the north side per minute^ thef 
would have 10,000 cubic feet of air per minute in each benk. By 
taking the air direct from the main levels up each of the board-srates 
successively, and so ventilating each set of benks and boai'd-gates with 
a separate current ; and this being done by regulators, the doors in each 
of the board-gates would be dispensed with, and the tendency or scale 
of air would then be towards the workings where it was required, and 
not, as in the present system, towards the upcast and so abstracted from 
the workings where it was required. Admitting this case to be illustra- 
tive of the two systems of ventilation or modes of distributing the air 
in general, he proposed that they should resume the discussion on those 
two points, viz.. The splitting of the air, and the system of employ- 
ing regulators instead of doors. 

There was one point, however, which they must consider in such dis- 
cussion, which was this, and which, indeed, involved, likewise, the system 
of working the coal : — He had pointed out, and the plan would show, 
that the system of working pursued at Lundhill was, that the benks 
were worked by the board-gates on each side. When the air was split, 
and a separate current conveyed up each board-gate, the air of two board- 
gates would meet in the same benk ; it would, therefore, require special 
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arrangements to equalize the relative quantities of air in each board- 
gate^ as the distances which each current had to travel would be unequal ; 
— and this led him to allude to the discussion that had arisen between 
Mr. Wales and Mr. Hopton, which, as it bore directly upon this ques- 
tion, he thought there was no impropriety in alluding to. Mr. Hopton, 
it was well known, had published a Map or Plan showing a mode of 
ventilating the Lundhill Colliery, by splitting the air into as many divi- 
sions as there were benks and board-gates, which he accomplished by 
regulators ; but as it appeared from his map that the air of two of the 
board-gates passed into one benk, and passed through the same, or only 
one regulator, although the distances which each current travelled were 
unequal. Mr. Wales attacked Mr. Hopton, by contending that it was 
impracticable to produce an equal amount of ventilation or quantity of 
air in each of the two board-gates, if the two currents terminated in 
one goaf and were passed through one regulator. Like many such dis- 
putes, the subject branched off in the course of discussion into several 
collateral questions, but the main question was, if it was practicable to 
work a colliery by benks or long wall, having several board-gates into 
such benks or long wall, and to split the air, so that each board-gate had 
a separate current ; and that the ventilation could be managed by regu- 
lators so as to produce an equal amount of ventilation or current of air 
up each board-gate, if two or more of the benks or if the long wall 
ventilated by such currents terminated in one goaf — presuming, (as 
indeed must be the case practically) that the distances which the air 
had to travel up each board-gate were unequal. These were all subjects 
which it was desirable should be discussed before the question of the 
Lundhill Accident, and the ventilation of mines arising out of such dis- 
cussion should be terminated. Then there was the separate question as 
regarded ventilation by regulators, stai-ted at the last meeting, viz., how 
fiur the ventilation was effected in each way or district ventilated by 
unequal lengths of currents, by a variation in the aggregate amount of 
air passing down the pit, or through the regulators. Mr. Atkinson, who 
was present, having gone into the subject of ventilation in a theoretical 
point of view very minutely, which was published in their "Transactions," 
he (the President) asked Mr. Atkinson after the last meeting if he would 
consider this question, and give the Institute the benefit of such consider- 
ation in extension, as it were, of his former paper on the subject, which, he 
was glad to say, Mr. Atkinson promised to do. That paper, he regretted to 
Vol. VI.— Juk*, 1868. X 
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The President said, tliey were aware that m the Monkwearmoutii 

workings, where the temperature was veiy gmat, a current of air w«i 
found to puss into the boards along the bottom of the mine, while a 
counter cun*ent passed along the roof ; but this was a case where the air 
was almost stagnant. He did not think sucli would occur in tlie east 
pointed out by Mr. Barkus. 

Mr< Barkus — But the two gaaes would not be mixed up at once ? 

The President — He spoke of a curreat of airi traveUing^ probably, 
at the rate of three or four feet per minuto. 

Mr, Barkus meant, that at short distances the gases would not be 
effectually mixed* 

Mr. DuiiX considered they were losing sight of the real question, tiz*, 
as to how they could get the most air into the pit. 

Mr. Atkinson th^n ably illusti-atedj by diagrams, what he meant by 
the ventilating power in the shafts counterbalanjciBg the disadvantage of 
the air being brought from the rise to the deeper shaft | and showed, by 
such diagrams, that the air at the extreme face of the workings would 
press towards the low level aad deeper shaft, rather than towards the 
rise shaft ; and showed, consequently, that a rise shaft would be of no 
practical benefit, and that it was fallacious to suppose that the siukiag 
of a rise shaft woidd tend to save life. No doubt, he said, the morg I 
shafts there were the greater would be the ftunlities of escape in case of 
explosions, if the roads to them, and all the drawing apparatus, were 
kept in order. 

Mr. Barkus asked, in reference to the explanation given by Mr. 
Atkinson, if there were no reaction or other circumstances in such a 
case acting against the ventilating power of the deeper shaft ? He knew 
it might be correct, theoretically, but he would rather have a practical 
illustration. 

The President said, that the general practice of the professicm 
would show, independently of theory, that a deep shaft was better than 
a shallow one, for the purpose of ventilation ^ and that the air of rise 
workings coidd, without any difficulty, be conveyed down a considerable 
inclination of seam to a deep shaft, and that such shaft would have a 
preponderating effect over a pit sunk to the rise. 

Mr. Barkus had no doubt when the seams were nearly level ; but, 
he asked, if an accident was not more likely to arise from working the 
pillars towards the rise than from working them towards the dip ? 
Mr. Ma RLE Y said, that before answering the question as to which of 
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the two shafts the air would press towards, viz., whether to the rise, or 
to the deep shaft, the President ought first to inform them that the 
surface level of the two were equal. 

The President — ^That, he took for granted would he assumed by 
every one present that the surface must be considered as level, and that 
the increased depth of the lower pit would be equal to the dip of the 
seam between the two. They might assume that the air would be con- 
veyed horizontally along the face right and left to a centre drift, up 
which it might be taken to a rise shaft, or down which it might be 
taken to the dip shaft, then the question was, which of the two shafts 
would best ventilate the colliery ? 

Mr. Ore EN WELL — But suppose they were working the pillars to the 
rise, then it would be seen they could not clear the goaf of gas with deep 
shafts, by having a communication only with the lower side of such goaf. 
If, however, they had a drift from the centre of the goaf to the rise, and 
a shaft at the end of such drift, they would clear the gas from the goaf. 

The President — ^That could only be done by a drift previously 
driven to the rise, so that the goaf air would find its way along such 
drift to the rise pit. If, however, a communication was made between 
the end of this drift and the deep shaft, the probability was, that the 
deep shaft would clear the goaf more effectually than the rise shaft. 

Mr. Reid thought they had strayed from the subject they were dis- 
cussing. The order of the discussion was, as to whether it was better to 
ventilate with doors or with regulators. He for one apprehended that 
doors depended upon every one who passed through them, while the 
regulators depended upon a select body of men. 

The President — If the regulators were once of the proper area, they 
would require, in his opinion, no looking after, except on extraordinary 
occasions. He admitted that the discussion was irregular, as the question 
was, as to whether or not the air could be conducted through the work- 
ings by regulators in substitution of doors ; but he could not always 
keep the discussion regular. Reverting to the original question, as to 
Ae regulation of the quantity of au* when the aggregate quantity was 
varied : — Suppose there were two ways in a pit, one current double or 
treble the length of the other, the area of the regulators being appor- 
tioned accordingly, and suppose by some accident or variation of atmos- 
pheric influence the quantity of air was diminished one half; would 
the regulators, in this case, require any alteration ? or would the same 
area in the two regulators produce the same relative quantities of air 



ia each current j the aggregate quantity of air being diimniiilied cue hmlff 

Mr. Atkiksok — Suppose, a pit had two waje, one, fouivttmea the 
length of tha otlier ^ tliea, Bupposej the proportion of air tvirice as mtu^b 
with the long^ run as the sliort one ? Then, sajj would the short run get 
a greater proportion of the whole, or would the air be redujced in equal 
proportions, when the bulk of it was changed t 

Mr. B A UK us thoughtj the quantities would go through the regulators 
in proportion to the area of the apertures. The splitting of air might 
b© carried too far. He, knew of one instance, where the air was entirely 
stopped in one of the spHtg, in consecjuence of a variation of qimnticy of 
idr by a door being left open. 

Hr. Atkinsopt — But, that would only be a cessation of air in the 
particular district, 

Mr. Bark us — Yes, in one split. 

The President — But such an occurrence would be still more fatal, if 
there were only tivo currents* In the paper, Mr. Atkinson was going to 
favour them with, in explanation of the effect of regulators, he, under* 
stood^ he was prepai-ed to prove^ that all circumstances betng" the same, 
except in the aggregute quantity of air, and continuing so, the regulators 
once adjusted, would always send the same relative quantttiea into the 
dii&rent districts, whatever might be the aggregate quantity of air. 

Mr- Atkiksox was of opinion, that there were no exceptional uule-ss 
the currents of the rise and dip workings were milnenced by changes of 
their temperature. Local circumstances, might vary this to some extent, 
especially, if the dip and rise of the seam were considerable; but, if thej 
took the air-courses and coal as being horizontal, then, the propoHdons 
would hold good, as the regidators being once set, might remain so for 
ever. 

Mr. Grebnwell differed from Mr. Atkinson. Suppose, a case, where 
there were 50 pillars of winning headways, and the stopping was taken 
out of the first stenting ; if the ventilating power was so weak that 
the whole of the air would pass through the stenting, they would find 
that very little air would pass into the face of the headways. But, on 
the other hand, if the ventilating power was greater, then the surplus 
would pass into the face. If, therefore, a regulator were placed in the 
first stenting, it would depend entirely upon the ventilating power, 
whether any air passed into the face or not. 

Mr. Dunn to Mr. Atkinson. Did you not say, that, when once the 
regulators were fixed, they might remain so for ever ? 
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Mr. Atkinson — What he meant^ was, that under all the variations 
of ventxlatizig pressure, the regulators might remain the same. 

Mr. Dunn — ^Then the regulators would only be altered in proportion 
as the works extended ? 

Mr. Berklbt said that he had made some experiments at Marley 
Hill Colliery, and found the air continued precisely in the same propor- 
tion. When the current became sluggish each split was reduced in pro- 
portion, keeping the same relatively; to what it was in the first instance. 

Mr. Atkinson — ^That was a fact in reference to a case when the 
current became sluggish, which was the point to which Mr. Greenwell 
alluded. 

The Prbsident thought it extremely desirable that the members 
should, before this subject came for discussion in August, make as many 
experiments as they could, illustrative of the facts in the several cases. 
There were very few of them who could not make the requisite experi- 
ments. The furnace could be put out, or damped, so as to reduce the 
current as much as each case would allow, and so the question could be 
submitted to practical experience. These were facts which would be 
extremely valuable to the Institute, and he hoped the members would 
cany this out as far as they could. 

Mr. Marlet asked the President if his opinion would not be reversed 
in the case of the effect of a dip and rise upcast shaft, if the upcast to 
die rise was at a different sur&ce level than the upcast to the dip ? 

The President replied, by saying clearly so, surface level might 
compensate for the dip or rise of the seam, but the question could not 
be settled under such a case. To enable the discussion of the question 
to be proceeded with, they must assume the sur&ce to be level at the 
top of the two shafks. 

Mr. Marley thought it ought to be understood that the surface was 
level. 

The meeting was then adjourned. 
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AIR IN MINES DISTRIBUTES ITSELF 

OVER SEVERAL SPLITS OR ROUTES, HAVING DIFFERENT LENGTHS, 
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^w^ *Aj tur cumuiLS; oeiore and atler some material alteration in 

the ventilating pressure^ or in the gross quantity of air circulating in 
the unit of time ; supposing the air-wajs of the different routes or splits, 
together with any regulators placed in them^ to remain unaltered, and 
in the same condition after the change in the gross quantity of air cir- 
culating, as they were before such change. 

The writer had previously expressed an opinion to the effect that, 
except in so far as the gravitation of air of different temperatures and 
densities, in ascending and descending parts of the air-ways, forming 
the different splits or routes, might affect the result, air would divide 
itself over any series of splits in the same proportions, whatever might 
be the general ventilating pressure employed, and the gross quantity of 
air circulating in the unit of time, provided the air-ways and the regu- 
lators of all the splits remained unaltered, while the general ventilating 
pressure, or the gross quantity of air circulating in the unit of time, 
became altered in amount. See '^ TVansactions" VoL IIL, page 206, 
and other parts of the same communication. 
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If one of two routes of splits ventilated workings lyin^ to tlie dip of 
tlie two ventilating sh&fts, and the other route or split ventilated work* 
ingB to the rise of mich shafts, and if the avernge deneity of the air in 
the intakes wns^ in each spltt, greater than that of their own returns, 
there would exists hesides the geoeral ventilating pressiirOj a nearlj con- 
stant additional pressure in each of the splits^ operating^ in favour of 
ventilation as regards the dip workings, hut operating against the general 
ventilating pressure as regards the rise workings j and the amounts of 
the two latter presstu^es would bear a continually increasing proportion 
to the general ventilating pre^iire^ and thus produce proportionally 
increased effects, as the total ventilating pressure and the gross quantity 
of air circulating became leas and less in amount ; so that the dip work- 
ings would obtain an increasing proportion ^ and tlte rise workings a de- 
creasing proportion of the gross quantity of air circulating in the unit 
of time^ as such gross cpiantity became itself less and less in atuount, 
owing to a reduction of the general ventilating pressing ; or, what is the 
same in effect, to any increasing contmctton in the shaf^ or general air^ 
ways, where tlie gross quantity of air circulates in an undivided state. 

If the workingSj traversed by the splits were all level, or situated in the 
same horizontal plane^ changes of density in the air^ as it circulated, would 
not sensibly affect the proportions in which the aii* would divide itself, and 
they would be the same, whatever was the geneml ventjlating pre!^?*ure, 
and whatever the gross quantity of air circulating in the unit of tiooe. 

If, owing to an admixture of carbonic acid gas the average density of 
the returns exceeded that of the intakes, the dip workings would have a 
pressure against, and the rise workings would have a pressure in favour 
of ventilation, from this source; and consequently the dip workings would 
obtain a decreasing, and the rise workings an increasing, proportion of 
the gross quantity of air circulating, as such gross quantity became re- 
duced in amount, owing to any decrease in the general ventilating pres- 
sure employed, or owing to any contraction of the shafts or general air- 
ways where all the air circulates in one mass or body. 

Of coui-se the opposite effects would, in each of the conditions stated, 
take place on increasing, instead of diminishing the gross quantity of 
air circulating, while the air-ways forming the splits and the regulators 
in them remained unaltered. 

Every one familiar with the practice of ventilation in this district, is 
also, probably, just as familiar with certain current expressions, indica- 
ting that a short run will take a certain quantity of air, and only leave 
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the remainder of the gross quantity to divide itself over the other splits, 
having longer rons, and offering greater resistances to the passage of a 
given quantity of air in a given time ; such as, '' if the regulator in the 
short run were set open the other splits would be laid deadf ^' the regu- 
lator in the short run is as full as she can contain ;" &c., and these re- 
marks are made quite irrespective of whether the short run be to the rise 
or the dq) of the pits. It is not intended to question the well known 
fact, that the less the resistance offered by an air-way of a split, the 
greater will be the proportion of air that will circulate in that split ; but 
simply to controvert the common opinion that the short run will either 
take a certain constant quantity of air, and only leave the remainder to 
divide itself over the longer splits, whatever be the gross quantity of air 
circulating; or, at any rate, that if the gross quantity of air circulating 
be reduced, the short run will thereby obtain a larger proportion of such 
gross quantity than it obtained before such reduction. 

The opinion here to be advocated is, that, except in so far as the differ- 
ence of density in the air, in different parts of the air-ways of different 
splits, where the course followed by the circulating air may dip or rise, 
may give rise to discrepancies, air will divide itself in the same propor- 
tions over any number of routes or splits, whatever may be the gross 
quantity of air circulating in the unit of time ; and that the discrepan- 
cies alluded to may either be such as to increase, or such as to decrease 
the proportion of the gross quantity of air following the shortest route ; 
owing to a decrease in the gross quantity of air circulating in the unit 
of time, when such reduction results either from a reduction in the gene- 
ral ventilating pressure, or from a contraction introduced into the shafts, 
or into any part of the air- ways where the g^oss quantity of air circu- 
lates. 

In advocating the position laid down, it is proposed, in the first place, 
to state one or two general laws of ventilation, and to support their 
truth by quoting observations or experiments made for a distinct pur- 
pose ; then to reason from these laws, so established, to the conclusion 
which it is the object of this paper to maintain ; and, finally, to give the 
results of experiments that have been made to test the conclusion here 
advocated. 

If the two following laws of ventilation be admitted to be true, it 
follows, by a process of mere reasoning, that air will divide it^lf over 
routes or splits in the same proportions, whatever be the gross quantity 
of air circulating in the unit of time, or whatever be the total general 
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ventiktiiig pressure ; provided only that the air-wajs and rogulators n{ 
the splits remain unaltered, and that there exists no sourcei of local 
dteturbance, owing to dt^erencoi of temperature or density, in th^ dif^ 
ferent splits, whore the air has to ascend or descend either vertically or 
at an inclination to the horizon : — 

1st,— ^The quantity of air circulating in the unit of time is directly 
proportional to the square root of the pressure causing it to circulate, 
when the atata of the air- ways, and all other things, remain constants 
In other words^ the reaietance encounteredj and, therefore, the pressure 
required to overcome it, Is directly proportional to the square of th<^ 
quantity of air circulating in the unit of time, through the same unal- 
tered route or series of connected routes, so long as the state of the air- 
ways and regulators remain unaltered ; always supposing that no source 
of natural ventilation arise^ from differences of density in the air, at 
different parts of ascending or descending portions of the routes fallowed 
by it. 

Snd, — When two or more distinct routes are offered to a current of 
air, at any point, reuniting again at another point, the air will so divide 
itself over the routes offered to it, as that the actual resistance met with 
in each route, from the point where the eeparatioo takes place till it 
reaches the point of reunion, shall he the same f or, in other words^ the 
air will follow the route offering the least resistance to it, in all cases ; 
and will not, in any case, pass in a larger proportion than is required to 
give rise to the same resistance that is encountered in each of the other 
routes, always reckoning from the point of splitting to the point of re- 
uniting of the different currents -, and, presuming that no local pressures 
arise, in any of the routes, either in favor of, or against the ventilating 
pressure, from changes of density in the air, in ascending or descending 
parts of the different routes followed by it. 

The following cases are cited as affording practical or experimental 
evidence of the prevalence of the first of the laws mentioned^ viz.^ that 
the quantity of air circulating in any mine is directly proportional to the 
square root of the ventilating pressure, or that the square of the quantity 
of air is directly proportional to the pressure ; the pressure and the 
resistance are, of coui-se, in all cases equal to each other ; if the pressure 
were at any moment greater than the resistance due to the quantity of 
air passing, that quantity would become augmented, until the resistance 
became equal to the pressure, and no further increase of quantity would 
then take place. 
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In Professor Phillips's Report, on the Ventilation of Mines and Col- 
lieries, presented to both houses of Parliament, in 1850, at page 25, we 
have the following statements of the ventilation of collieries : — 



|f>B*rorOoUt«H«t. 




QtianHtj' of «lr ctrea- 


MOORSLIV. »•<■■■*« ^ 


Futtiftcc^ alone p*.i..*,»4»i * 


Cubic Pwt, 
25,000 j 

22,000 

ai,ooo 




Jeti ^ona »«*>-. .*.>.<.i.*4* «« 


Puritacd and J^ts ^-p,..,.^^^.,,.^^* 




BKLHOI'T ---------- 


Fumacm alone «•..,»..• t* ** 

Jcta aloDe ^t^ *f , , m* 


44,007 

71,895 
47,757 
62,652 




Furaaoe and Jete >...,.»*4>^. 


£ag:li]^ alone ,...^, ,».,., 


Fnmacfi and Emrine .* ......^...^ 




Oawtlb Sdjut 


PiiFniwH^ And Si^tM. --^^ « *^^^ 


46,706 
42,070 
35,e23 

50,307 


Piima/i^ klnii«ti --^ --.---^,,,, 


Jeta und Shaft Heat* * - - . 


Shaft H^it alone , .....^>^... 





* See TranBactions, Vol. I. 

Now, if the first law be coiTect, and really prevails, it follows, that if 
m represent the height of motive column, or pressure per unit of surface, 
required to overcome the resistance of the unit of air passing through 
the mine, in the unit of time, we should have 

1- : m :: QJ : P^ [1] 

where Qx is a new quantity of air passing through the same unaltered 
mine in the unit of time, and P^ is the motive column or pressure per 
unit of surface required to create the ventilation Q^ ; and, in like man- 
ner, any other quantity Qg, and corresponding pressure P,, would enter 
into a similar proportion ; or 

!• : m::Q; : P. [2J 

from whence we have the ventilating pressures P^ = m QJ ; Pi = m QJ, 
and so on, as due to the different quantities of air circulating in the unit 
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of time j Cd btiiug a conetunt quantity ibr tlie same unal tared mtn^, 
whatever be the quantity of ttir circulating in the unit of time | andj 
therefore, if Pi and Paj ncting* as motive columns, sepurately prtxhioe 
Tentiktious represented by Q^ and Q, respectively, then, ^kin^ Q^ to 
rsppesaiit a new quanttty as due to the united or combined operation of 
such two forces, we should^ by a similar process^ have the three foUotving 
expressions for their separate and joint opemtion j or the three foro^ P), 
P^ md (P, + P,) :— 

^ = Qt [3] 

^=QJ • • --r^ 

^^=QJ — • '-.[5] 

and J by adding [3 J to [4], we obtain 

fLi3 = Q; + Q- = Q; ,,,,ffi] 

The form of the ln;st expression, Q? + QJ = Q% indicates that if we 
make the quantitiea Qj and Qj, due to the separate action of the two 
ventilating pressureBj Pj and P^, respectively proportional to the base 
and perpendicular of any right-angled triangle, then will the quantity 
Qe, due to the united action of the same forces, be jiroportional to the 
hypotenuse of the same right-angled triangle ; and in the same unaltered 
mine we should have 

Qi= ^^Ql^^QJ [6] 

Q«= n/Q! - Q! [7] 

Qs= n/Q! + Q5 [8J 

The three equations [6], [7 1, and [8], it has been shown, arise as a direct 
consequence of the law of the quantities being proportional to the square 
roots of the pressures due to them, in the same unaltered mine ; and we 
will now proceed to ascertain how far such law actually prevails, by apply- 
ing them to the cases given in Professor Phillips's Report, as before 
alluded to. 
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Tbe annexed diagram a exliibit these cases graphically* 

The slight diserepancies between the qtiftTi titles observed, and tboso 
calculated on the law of the squares of the quantities being proportional 
to the pressures or resistances^ are no more than might have been antici-* 
pated^ and are, probably, due in part to errors of observation, and in part 
to no allowances having been made in the calculations for any extra 
resistance, due to the more expanded volume of a given weight of air 
in the upcast shafts when the two ventilating powei^ act jointly, €^ com- 
pared with its volume when either of them act separately; 

Again J in tbe case of Bnmton*a ventilating fan, as applied at Gelly 
Gare colliery^ it was stated in evidenne before a parliamentary committee, 
in 1849, that the quantity of air discharged was directly proportional to 
the number of revolutions made by the fan ; and, bence, if the pressure 
or wat-er-gauge were proportional to the square of tbe quantity of air 
circulating in the unit of time, it follows that the revolutions in tbe unit 
of time should be proportional to the square root of the water-gauge 
indicating the resistance or ventilating pressure. 

The following observations were given in evidence in th« case alluded 
to,- 



No, 


OBSERVATIONS* 


WAltr QniB. 


Far Hlnnta. 


I 

2 
3 


Iixibu. 
0-55 

S-60 


46 

93 

100 



I 



Taking No- 2 observation as a datum^ and calculating, on the princi- 
ple named^ to find the revolutions due to the observed water-gaug«, in 
each of the other cases, we obtain the proportions, 

In. In- Revors. RotoVs. 

As ^/:2•10 : VO-55 :: 93 : 47-69, in No. 1 case, where 48 revo- 
lutions per minute were observed ; which is not one per cent, different 
from the calculated quantity ; and, in No. 3 case. 

In. In. Revora. Revol's. 

As v^ 2- 10 : v^2-5U :; 93 I 101-47, a number greater than the ob- 
served number of revolutions by only IJ per cent.; errors so small as to 
be readily accounted for, by the difficulties of taking accurate observa- 
tions. 





MOORSLEY 

Error 


1 






Fig.l. X, 




ZS,000 ^\ 



FurruLce 



CASTLE EDEN 




Error 



BELMONT 




FurTKVce 



"hf^oo? 




Error 



_'^<ir''v/ I'v,.' i -1 . J J* .'.' ^T !, r h-^ r . N <>-.7c «i*Ue . 



171 

The experiments of Girard^ P^clet, Daubuisson^ and others^ on the 
flow of air through pipes, flues, and chimneys, all agree in leading to 
the same general conclusion, that the resistance met with by air, and, 
consequently, also the pressure per unit of surface required to overcome 
it, is, €€Btert8 paribus, sensibly proportional to the square of the quantity 
of air passing in the unit of time, through the same unaltered channel ; 
and hence this law, it is submitted, may be held to be established, both 
for uniform pipes and also for the air-ways of mines, notwithstanding 
the great iiTegularities in their sections, and, in many cases, the existence 
of regulators or artificial contractions in them. The small discrepancies 
in the cases of mines, there is little doubt, may be referred to the causes 
already assigned. 

But for the slight discrepancies — arising from the increased resistances 
encountered by a given weight of air passing through a mine when an 
energetic ventilation is in existence, compared with that encountered 
when only a feeble ventilation is in operation, owing to the more ex- 
panded state of the air in the former than in the latter case — the law of 
the squares of the quantities of air circulated in the unit of time, being 
proportional to the pressure putting them into circulation in the same 
mine, coupled with the fact that the powers creating ventilation are 
proportional to the product of the quantities of air circulated in the same 
mine in the unit of time, multiplied by the ventilating pressures required 
to put them into circulation, would lead to the following conclusions and 
formulae, which, in practice, will be found to be very near the truth, 
except under extraordinary circumstances. 

If the areas of two squares, A and B, Fig 4, be made respectively 
proportional to two ventilating pressures, pi and p,, employed at different 
times at the same mine, then will the area of a third square, C, having 
the length of its side proportional to the hypothenuse of a right-angled 
triangle, the base of which is formed by the side of the square A, and 
the perpendicular by the side of the square B, be similarly proportional 
to the sum of such two pressures, or to p^ + p, ; and if q^ represent the 
quantity of air put into circulation in the unit of time by px ; and q^ the 
quantity circulated by the pressure ps; and if Q represent the quantity 
of air circulated in the unit of time by a pressure equal to the sum 
Pi + Pt of these two pressures, in the same mine, then will these quanti- 
ties, qi, q^ and Q, be respectively proportional to lengths of the base, 
perpendicular, and hypothenuse of the same ri^ht-angled triangle. 

And the contents of the cubes A, B, and C, having the areas of their 
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feHpectiTe sides proportional to the pressures p^ p^j and pi + pj ; and tlie 
lengths of their respective edges, proportional to the quantities q^, q^, 
and Qj (the latter quantities being respectively proportional to the base^ 
perpendicular, and hjpothenuse of the rigbt-augled triangle,) will h& 
proportional to the powers hi, 1^, and ^, requh^ to circulate the quati* 
titles qij q^ and ^, in the unit of time, under the pressures proportional 
to py p^, aud pi 4- Pa reapectivelj, la the same mine. 

Now, letting B = the base, P = the perpendicular, aad II = the 
hypothenuse of such right-angled trianglej the laws just recited lead to 
the proportions. 

As B ; qj :: P : q. i: H : C = Vq* + q! 

„ B» : p, :: P ; p, :: H' : p, + p. 

„ B* : hi :: P : hi :i H' : //= (h'v + h^)^ 



From which are deduced the following equations* : — 






p,.(l)W(^y=p.(^r=(f)-(p.^p>)=(iy(p.^p>)=(^r(p.^p. 
p.-p.=(i)v=(|)"p.=(frp.=(f)'p.=(|Mf)^ 
'-.- (4)v = '.(t)'= •'<^r= (1)'-= "iv = ^i^s 

• The equations which contam only q,, q^t p,, P2» h| an<i \y oi* their functions, are 
also applicable to any two amounts of ventilation, and their corresponding pressures 
and powers, in the same mine. 
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The truth of all or any of which equations may be tested by selecting 
the values of the literal symbols contained in them, from the following 
table^ which is constructed on the principles that have been explained as 
the basis of the formulae presented. 



QuantitieB of Atr cifcnlated in 

the unit of time or namben 

proportionAl to them. 



Preaeures required to circulate 

the quantities, or numbers 
proportional to such pressures. 



Pressures required to circulate 

the quantities of air, or numbers 

proportional to such powers. 



q, = B = 3 
qi,= P=4 
Q = H = 5 



B»= 9 
P«= 16 
(9 + 16)= H« = 25 



qj X B« = 27 
q, X P« = 64 
Q X H« = 125 



The general principles just alluded to are^ as has been stated^ not 
rigidly true^ under all conditions^ although^ in most cases^ in practice 
they will hold nearly true. 

The more energetic the ventilation of a mine, if Ventilated by exhaus- 
tion, whether produced by furnace action or by ventilating machines, 
the more expanded becomes the volume of a given quantity of air, and 
hence arises an increased resistance directly proportional to the degree 
of expansion ; and the power required is further enhanced by the in- 
creased velocity due to this increased expansion; and these circumstances, 
80 far as their effects extend, render the pressures and powers required 
for increased quantities, somewhat greater than are indicated by the 
principles stated. If local pressures arise in the different splits of a 
mine, either acting in aid of, or against the general ventilating pressure, 
their effects bear a decreasing proportion to the ventilating pressure 
employed, as it becomes increased in amount ; and produce, therefore, 
proportionately diminished effects ; so that the prevalence of such pres- 
sures in a mine is another circumstance preventing the laws stated from 
holding accurately true, and the discrepancies will, of course, be more 
or less considerable as these disturbing causes happen to be greater or 
less in amount in any mine. 

The second principle or general law of ventilation which has been 
advanced as (in conjunction with that already discussed) leading to the 
conclusion that air will split or divide itself in the same proportions, 
whatever be the amount of ventilating pressure and the gross quantity 
of air circulating in the unit of time, in the same unaltered air-ways, 
(provided the workings are either situated in the same horizontal plane, 
or that no differences of density exist in the air in ascending or descend- 
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in^ parts of the air- way s^ owing' to tha admiEture of gttses or to raria^ 
Horn in the temperature of the air in different pfurta of tbe sir-wajs,) t» 
of 5o Bimpia a character aa to be almost^ if not quite, self-eridont. If^ 
for instaace, at any point in a main air- way several Bp]i£3 are formt^r ^^ 
is evident that the arr, on entering each of these sphts, has one and the 
same pressure and density ; and whatever be the lengtliis, sectsoos^ 
ascenta, or descents, and whatever be the nature or dimensions of any 
coEtractioas or reguktors in all or any of tlie routes pin-sued by tbe 
splits J Btill, if they all reunite in one common return, they miist^ at the 
point of reiinionj each have^ in like manner, one common pressure, seeing 
that tbeir union foi-ms but one single aenform medium after they are 
again united ; and^ therefore^ each must, on the whole, have eticountorefi 
precisely the same amount of resistance, while in the form of se[}arate 
splits J reckoning such resistances as measured by the expenditui-e of 
motive column or pressure on the unit of surface ; and in order that this 
equality may prevail amongst such resistances, encountered by the dif- 
ferent splits, the air must, of necessity, divide itself over them in the 
particular proportions required to lead to this restdt, because all matter 
moves under the application of force or pressure, when not resisted by 
an equal opposing force ; and where opposing forces operate on the sainii 
matter, then the greater the excess of the moving, over any opposing, 
force, in any particular direction^ the quicker the matter moves in tlmt 
particular direction ; and as, in the case in hand, the moving force is 
the same in every direction, or over each split, the air must naturally so 
distribute itself in the various splits, that the resistance or opposing force 
encountered in each split will also be of equal amount. 

On the principles stated, it is evident, that if, by using a water-gauge 
or other suitable means, we ascertain the motive column or pressure per 
unit of surface, expended on the resistances encountered in any of such 
splits or divided air-ways, by an ascertained quantity of air passing 
through them in the unit of time, we can then, by the 1st law, (the 
squares of the quantities being proportional to the resistances) determine 
the pressure per unit of surface, or the height of motive column necessary 
to overcome the resistances of the same passages or air-ways, due to any 
other quantity of aii* in the unit of time. 

For instance, if, when Q represents the actual quantity of air circu- 
lating in any air-way in the unit of time, we observe, by the water-gauge 
or other suitable means, that P is the resistance or motive column, we 
find that if only the unit of quantity passed in the unit of time 

Q^ : P :: P : m [O: 
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^ where m is the motive column or pressure per unit of surface required to 
overcome the resistance. And this unit of quantity may evidently he of 
any magnitude whatever, as a cubic foot, a cubic yard, 100 cubic feet, 
or 1,000 cubic feet, provided only that Q itself be of the same denomi- 
nation ; as in cubic feet, cubic yards, hundreds of cubic feet, or thousands 
of cubic feet, or whatever is assumed as the unit of quantity. From [9] 
we also obtain 

"= I [101 



«=J£- 



.[llj 



P= Q«m..... [12] 

From [10 1 we can determine the pressure per unit of surface, or, in 
other words, the motive column necessary to overcome the resistances of 
any such air-way, or any part of such air-way, when only the unit of 
quantity (in which Q is reckoned) is passing through it in the unit of 
time ; provided we have first observed, by the water-gauge or other 
proper means, the pressure, P, required to overcome the resistance of the 
quantity, Q, passing through it in the unit of time. 

By [11] we can determine the quantity of air, Q, which would circu- 
late in the unit of time under any assimied pressure, P ; provided we 
have, by the means already mentioned, first found the specific resistance, 
m, of the air-way ; or, in other words, the motive column or pressure 
per unit of surfstce, due to the passage of the unit of quantity (in which 
Q itself is reckoned) in the unit of time. 

And by [12] we can ascertain the height of the motive column or 
pressure per unit of surface, P, required to force any assumed quantity, 
Q, through any such air-way, in the unit of time ; provided we have 
first found the specific resistance, m, of the air-way. 

And here it may be observed that the specific resistance, m, may refer 
either to any one of a series of splits, or it may refer to the united action 
of the entire series or any number of them, provided only that the quan- 
tity of air, Q, be taken as being equal to that circulating through such 
single air-way, or such series or part of a series of splits in the unit of 
time, by means of the pressure, P, observed to prevail at the time of 
ascertaining the quantity of air, Q ; in the case of Q representing the 
entire[quantity of air distributed over a series of connected splits or routes, 
m, of course, does not represent the specific resistance of any one of such 
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splits or roiiti^£i^ but that of an air- way which would transmit^ under tlie 
^itaTEl pressure^ P, exact) j the same quantity of air that is trimsniilUHi 
llj tlie united operation of the entire series of splits j and all the fontitJa* 
g-iveu would hold equally true, whether applied to any &mgl<t split of 
the series, or to all, or any number of thenii considered as acting^ jointly 
in aid of each other. 

The mode of finding the stpecific resistance of any series of coonected 
routes or splits, considered as acting' in aid of each otherj or forming a 
general passage for aii^ when we knour the specific reglBtance of each 
route, and theii* relative positions, is given at pa^e ISO, &c., vol. III., 
of ^' Transactions," as fotinded on tlie two general laws adopted in this 
paper, and, therefore* need not be repeated here. 

We may now proceed to show that if the resistance or ventilating 
pressure due to air circulating through any channel, or any series of 
channels, considered as acting m aid of each other^ is proportional to 
the square of the quantity circulating in a given time ; and i£ when a 
series of channels offer themselves to air under pressure, it will so disb^i- 
bute itself amongst them that each split will encounter the same amount 
of actual resistance as the others, reckoning such resistances, in each 
case, from the point of separation or splitting, to the point of the reflnion 
of the same splits ^ then, as a matter of course^ air will divide itself over 
any series of splits or channels in exactly the same proportions, whatever 
may be the general ventilating pressure employed, and whatever may be 
the gross quantity of air circulating in the unit of time ; always presn* 
ming that only the same general ventilating pressure is applied to the 
whole of the splits, and that no peculiar forces or resistances exist or 
arise in the different splits, from changes of density in the air in ascending 
and descending parts of such splits, and that the state of the air-ways, 
and all contractions or regulators placed in them, remain in the same un- 
altered state, after any alteration is made in the gross quantity of air 
circulating in the unit of time ; whether such alteration in the gross 
quantity of air circulating in the unit of time be affected by reducing 
the general ventilating pressure ; as, by putting a furnace out; or by 
introducing contractions or regulators into the shafts, or any general 
air-ways, where the whole of the air happens to be confined to one chan- 
nel, before reaching, or after passing the part where the splits prevail. 
This conclusion is established by the following reasoning. 

On the principles stated, if Q be the gross quantity of air circulating 
through a mine, in which the air is divided into any number of sphts 
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whatever^ when the general yentilating pressure per unit of surface, ex- 
pended on the resistances, in that part of the general air-ways of the 
mine over which the splits prevail, is P, as observed by a water-gauge, 
or corrected barometrical observations ; and, if M be the specific resis- 
tance of the splits, considered as acting jointly, or in aid of each other, 
that is to say, the actual resistance or pressure per unit of surface, due 
to the passage of the unit of quantity through the mine, in the unit of 
time, and, therefore, distributed over the whole of the splits ; we have 
the equation, 

P = Q»M [13] 

and reckoning all or any splits from their point of separation, to the 
point where they again unite, on the same principles we have 

P =s Q"M = qjmi = qjmj = qjmj = qj m4 = &c [14] 

where qi, q^, qi, q^ &c., represent the quantities of air in the diflferent 
splits, referred to by the numbers, and m^, m^ m,, m^, &c., the specific 
resistances due to the splits, as also referred to by the corresponding 
numbers ; and since m^, m^, m„ m4, £c., are simply the pressures per 
unit of surface, or the motive columns required to circulate the unit of 
quantity in the unit of time, through the respective splits referred to by 
die numbers 1, 2, 3, 4, &c., attached to the Uteral symbols, they are all 
constant quantities, so long as the air-ways or splits to which they refer, 
remain unaltered, and hence it follows, from the nature of the equations, 
P = M Q' = mi qj = ma qS = mg qj = mi qj = &c. ; .... [15] 
^itat Q'^ qi ql ^9 qi &^'f always assume values directly proportional to 
the value assumed by P ; otherwise, since by extracting the square root 
of [14] we obtain 

>/F"= >/irQ = >/mi qi = V'mi q, = >/ma q, = v'mTq* . . [16] 
where 

Vm, >/mi, Vm^, Vm^, is/m^, &c., are all constant quantities, 
it necessarily follows that Q, qi, q^, q,, q^y <&c., must all vary in the same 
proportion that VP varies, and, therefore, will always bear the same 
proportions to each other, whatever may be the value assumed by »yP; 
in other words, since not only the gross quantity Q, circulating through 
aU the splits, considered jointly, but also the separate quantities in each 
of the splits, vary in the same proportion that the square root of the 
motive column, or pressure per unit of surface (>/P) varies, whatever 
value may be assimied by the square root of the motive column, or pros- 
Vol. VI.— Juif», 1868. AA 
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I per unit of surface ^/P, it fallows that the quantities of air io mA 
if the splits q,, q^, qj, q„ A^*, will vary in the same ratio or proportion 
that the whole quantity Q varies j and al&o in the same propoi-tion ns eacli 
other ; always preaumingr the air- ways in the various splits to be situated a 
iu the same horizontal plane, or that changes of density m the air in th« 
ftsoeoding' and desoend tng parts of the various splits do not g'ive rise to 
disturbing pressni'eaj either aiding or abstracting from the j^neial venti- 
lating pressure P, dne to the resistances in the parts of the mine whort^ 
t!ie splits prevailj^this being the conchision which it was, in the outset^ 
pi-oposed to establish^— and if we admit the two laws to prevail, which 
were adopted as premises in an eoi-lier part of thw paper, it seems to bi 
utterly iinpoEisiblo to deny the dbove conclusion| seeing ^at it has beea ^ 
drawn solely from them^ as a basis. 

Let us neatt see the remit of applying the formula, deduced from tht 
two laws of ventilation, on which the subject of this communication 
depends, to the case of a snppoaed minej when diffei-ent amounts of venti- 
lating pressure are employed to create ventilation ; and afterwards suppose 
the same mine, but having the mode of sphtting the air altered, to have 
the same series of ventilating pressure applied to it ; and^ If the result in 
both cases, confirms the general conclusion^ to the effect that^ (with the 
exceptions so often alluded to) air will divide Itself always in the same 
projjortions, in the same unaltered minCj whatever may be the ^-foiis 
quantity of air circulating in it, or whatever the amount of the venti- 
lating pressure employed, and into whatever number or lengths of splits 
it may be divided ; we may safely conclude, that such would be the re- 
sult in practice ; or, on the other hand, that the two general laws, on 
which we have based our conclusion, do not really hold good in practice. 

Suppose a mine having two splits of air only, one offering five times 
the amount of resistance offered by the other, to the passage of equal 
quantities of air through them in a given time ; that is to say^ one split 
or route having five times the specific resistance of the other; and sup- 
pose that, with the air- ways so divided, the ventilating pressure required 
to circulate one hundred thoussmds of cubic feet of air per minute 
(adopting 1,000 cubic feet as unit of quantity of air) was 144 feet of air 
column, and that the specific resistance of the shafts and undivided air- 
ways near them was -0012 ; that is, the air column required to cii'culate 
the unit of quantity (1,000 cubic feet) per minute, through such shafts 
and undivided air-ways near thorn. 
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Then bj [lOJ the total specific resistance of the shafls and mine as 

144 
divided is fTjurj^ = "0144, and deducting the specific resistances of the 

undivided air-ways and shafts fi'om this, gives '0144 — '0012 = '0132 
as the specific resistance due to the two splits acting in aid of each other. 
NoW; since the total specific resistance of that part of the mine over 
which the splits prevail, when they are considered as a general passage, 
or each acting in aid of the other in transmitting air, is *0132, and since 
only two routes or splits are here supposed to exist, they must, of com*se, 
separate and reUnite at the same points, and, therefore, the actual re- 
sistances must be of equal amount in each of the two splits ; so that if q^ 
represent the quantity of air in the longest split, and q, that in the 
shortest, when the total quantity or sum of the two is represented by Q, 
and the specific resistances of the separate splits by m^ and m^ we have 
the equations 

q? mi = q« m, [17] 

mi = 5 m^. • ••[IB] 

qi+q. = Q [19] 

Substituting the value of mi in [18], in equation [17] we have 
6 m, q? = m« q5 
/. 5 q? = qj and q^ = >/5 qi 
and by substituting this value of qa in [19] we obtain 
(1 + ^6")qi = Q 

^' ^^ ~ 1 + JE' ~ 3'-236668 "^ 3^'^^^ ^^® quantity of air in the 
split of which the specific resistance is mi. 

And since Q = 100*000, by [19] we have 
q, = 100-000 — 30-902 = 69-098 the quantity of air due to the split 
of which nig is the specific resistance. 

But since the assumed specific resistance of the splits, acting in aid of 
each other, is '0132, and the gross quantity of air per minute 100*000, 
the actual resistance in the divided part of the mine is Q' -0132, or 
100" X *0132, and is the same in each of the two splits, seeing that they 
of necessity separate and reunite at the same points, so that 

Q«M = qImi = q5m, ...[20] 

where H = -0132 the specific resistance of the splits acting jointly, and 
hence 



■^=(1)'^ [21J 
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Now by (21) m, = 0^^)''^^^^ = •138,835 

and by (22) m. = ^ig;5??)'.0132 = -027,647 

The ditpendittire af veutilatu^g^ preBStin^^ per unit of stirface^ or of motive 
column, being equal to the square of tke quantity of air dnnilatin^ m 
tbe unit of time, multiplied by the specific resistance af tbe piissage 
througb wbich it circulates^ we have, in this inst-ande, 

lOty^-OOO X -0012 = IS feet of air column due to the actual re- 
sistances of the shafts and air-wajs near 
to them, where the air is not split^ 
AliOj 30 909* X 138236 = 132 feet of air or motive column, 
and 6£)'098^ x -027647 = 132 do,, 

so that 132 feet of air column is expended on the resistances of the air- 
irays over which the splits prevail* 

If in the same mine^ with the air divided in the same mannerj we 
presume that instead of 144 feet of air column, only 36 feet of air colunui 
is employed, then by a precisely similar mode of calculation we shall 
obtain the foUowing results : — 

Total qufintity of air circulating, 50 thousands of cubic feet per minote. 

Expenditure of pressure in head of air column, on the shafts, 3 feet, 
and on the splits 33 feet. 

Air circulating, in the long split 15*451, and in the ^hoit pne 84*549 
thousands of cubic feet per minute. The specific resistances in all cases, 
will, of course, remain unaltered. 

Then, if we once more presume the ventilating pressure employed to be 
reduced to only 9 feet of air column, while the mode of splitting the air, 
and the state of the air-ways, and any regulators in them, remain the 
same, a similar mode of calculating leads to the following results. 

The total quantity of air circulating per minute, is 25-000 thousands 
of cubic feet per minute. 

The expenditure of pressure per unit of surface on the shaft resist- 
ances, is 075 foot of ail* column ; and on the divided part of the air- ways, 
it is 8*25 feet of air column. 

The air circulating, in the longest split, is 7*7255 ; and, that in the 
short one, 17*2745 thousands of cubic feet per minute. The specific re- 
sistances, of coursC; remain the same as before. 
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If we next conceive the same mine, instead of being divided into only 
two splits, to become by a ** change of air ^^ divided into three splits, 
having their specific resistances in the ratio of 3, 2, and 1, respectively ; 
and, if we presume such spUts to separate and reunite at the same points, 
and then if we proceed by a mode of calculation, exactly analogous to 
that already adopted, we find the results which are embodied in the fol- 
lowing table : — ^the ventilating pressures being taken at the same amounts 
in the three cases given under the new arrangement of splitting the air, 
that they were taken under the first supposition as to the mode of split- 
ting the air. 
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An examination of the results of these calculations, as tabulated, shews 
that under each of the two modes of splitting the air, each of the splits 
becomes reduced, successively, to one-half and to one-quarter of their 
original amounts, as the gross quantity of air put into circulation in the 
unit of time is reduced, in the same proportions ; confirming the correct- 
ness of the conclusions arrived at, and leaving nothing in a doubtful or 
disputable state but the premises themselves ; that is to say, the laws 
stated in the outset, as the basis for the reasoning which has conducted 
to the conclusion. It is, therefore, submitted, that unless the laws in 
question can be proved to be at variance with practical results, the con- 
clusion is incontrovertible. 

It was intended to have appended the results of a few experiments on 
the point here under discussion, but for want of time and favorable op- 
portunities for making them, only the following two are at present sub- 
mitted. These were made by Mr. Berkley, in consequence of the difference 
of opinion that gave rise to this communication, and have been kindly 
handed over by that gentleman, for insertion. 

The experiments were made at Crook Bank Colliery, where the rise is 
only about 1 in 144, westward ; so that any difference of temperature as 
giving rise to differences of density between the intakes and returns, 
may be neglected without sensible error. The intake temperature was 
observed at 51 J^, and that of the return at 55^. 

The annexed sketch will convey a general idea of the position of the 
pits and workings. 



Main Air-way at B on Plan.. .. 

In No. 1 Split at C on Plan . . . 
In No. 2 „ D „ 
In No. 3 „ K „ 
LoM by loakaflTO 


Aver^ 'l>»«taiiceln 
Sup. Feet *®*'- 

27 j 60 


Time in 
Seconds. 

15 


ToUl QoAntity of 

Air per Minate 

observed. 

Cubic Feet. 

6,480 


30-8 
28-7 
33-8 


60 
48 
60 


66 
39 
68 


1,680 

2,119 

1,789 

892 








6,480 



For the purpose of altering the gross quantity of air circulating in 
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the unit of time, the fumaee doors at A on tlje plaa wsre partinlly 
opened, and the following' observations were tlien taken : — 



Mua Air*vtij at B cm llaii.i t« 

InlTo* 1 Split at C un Fkn ..> 
TdNo>2 „ D „ ... 
Tq No. 3 H E *» 


Aitia. 
27 


DtfttlUCA. 

60 


23 


3,471 


308 
287 
33'8 


60 
60 


123 

77 

121 

* « 


901 

1,074 

1,006 

400 






3,471 



But huA the quantitieB in the latter cbsh been exactly proportioniil to 
the quantities in the same spHtSj when the ^*eater gross quantity of 
air per minuta was in circulation, they would have been — 

In No, I Split as 6,480 : 3,471 :: 1,680 : 900 
r, No. 2 „ :: 2,119 : 1,136 



„ No- 3 
By leakage 



:: 1,789 ; 
:: 892 ; 



958 
478 

3,471 



After the foregt)ing set of experiments were made, some of the regu- 
lators in the splits were altered, and an increased quantity of air circu- 
lated, and the following observations taken : — 



llaia Air.way at B onPlan .. 
N<k I 8pUt at C „ .. 

I.OWI by ItMikage 


Average 

Area, 

Sap. Feci. 

27 


Distance. 
Feet 

60 


Time. 
Seconds. 

7 


Total 

qoantitj of air 

per minute. 

Cubic Feet. 

13,886 


30-8 
28-7 
33-8 


60 
48 
60 


25i 

19 

30f 


4,348 
4,360 
3,957 
1,231 






13,886 
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The fomaoe doon at A on plan, were pardallj opened, and the fol- 
lowing ohsenrations made :— 



Ifain Air-waj at B on Plan .. 

No. 1 SpUt at C „ •• 
No. « ^ D „ .. 
No. 8 „ E „ .. 


Azea. 
27 


Distance. 
60 


Time. 
10 r 


Qnantitiea. 
9,720 


30-8 
287 
33-8 


60 
48 
60 


351 
27* 
44f 


3,102 

3,024 

2,719 

875 






9,720 



If, however, the ur had divided itself in the same proportions in the 
latter ease as in the former, the quantities would have been — 
In No. 1 Split as 13,886 : 9,720 :: 4,348 : 3,043 
„ No. 2 „ 



„ No. 3 , 
By leakage 



4,360 
3,967 
1,281 



3,045 
2,770 
862 



9,720 Total. 

The results of observations in the foregoing experiments are compared, 
in the following table, with the quantities which, on the principle advo* 
eated in this communication, ought to have prevailed : — 



In the first set of 
Ezperiments. 


Total length 
of SpUts. 


Observed 
Quantities. 


Qaantities 
calculated. 


Errors. 
Cubic Feet. 


Errors. 
Per Cent 


In No. ISplit 

ff No.2 „ 

If No.3 „ 

Rv T^Alrii0« 


Chains, 
72 

134 

129 


901 
1074 
1006 

490 


900 

1135 

958 

478 


- 1 

+61 
-48 
-12 


- I 
+5-6 

- 4f 

- 2i 


Total! 


.... 


3471 


3471 


• 


• 


Experiments. 

In No. ISpUt 

», No.2 „ 

ff No.3 , 


72 
134 
129 


3102 

3024 

2719 

875 


3043 

3045 

2770 

862 


-59 
+21 
+51 

-13 


- 2 

+0-7 
+1-8 

- 1* 


• • • • 


9720 


9720 


• 


• 
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In the first ezperimenty the difference between obserration and calci^ . 
lation amounts to ^ per cent, in one case, and reaches to between Sifelft 
6 per cent, in another case ; but in the second experiment the least enor 
is less than | per cent., and the greatest is less than 2 per cent. ; and on 
comparing the' two cases it may be seen that in one split the error is 
converted from a plus to a minus one ; and the split, where the least 
difference arises in the first experiment, is that where the greatest arises 
in the second^ which indicates^ clearly enough, that the slight discrepan- 
cies between the observed quantities, and those calculated on the prin- 
ciples advocated in this communication, may, and probably do^ really 
arise from mere errors of observation, for the most part 

In concluding, it may be remarked, that it is highly desirable that as 
many of the members as may have time and opportunity to institute ex- 
periments, on the particular point in ventilation, which has here been 
investigated, should do so ; and produce the result of their experiinents 
at the meeting of the Institute, to be held in August 

No one can reasonably say, that either this, or any other principle in 
ventilation, is unimportant ^ inasmuch, as the results of a more coirect 
knowledge of any of the laws of ventilation, than that which we at 
present possess, cannoc be foreseen ; and the mere chance of a better 
acquaintance with the laws, leading to an improvement in the general 
pi-actice of ventilation, ought to be sufficient, when it is remembered how 
much depends upon it, to stimulate all parties interested in the matter, 
to endeavour to throw new light upon it. 

In making any such experiments, the temperatures and inclinations 
existing in different parts of the air-ways ought to be observed ; the 
former at the times of trying the experiments, so that their effects may 
be allowed for in the conclusions. 
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GENERAL MEETING, THURSDAY, JULY 1, 1858, IN THE ROOMS OP THE 
INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood, Esq., President of the Institute, in the Chair. 



The President, on taking the chair, said that the meeting had been 
specially summoned to discuss the papers of Mr. Marley and Mr. Bewick 
on the Ironstone of Cleveland. The Council had taken into considera- 
tion the arrears of discussion of the papers read at the Institute meetings, 
in consequence of the regular meeting being only once in two months, 
and in consequence of the regular meetings having, from imavoidable 
occurrences, been postponed. The Council had arranged, likewise, that 
a paper should be read at the August meeting by Mr. Wales, on the 
Ventilation of Coal Mines, and that the discussion on the Lundhill Acci- 
dent should also be resumed. Under these circtmistances, they thought 
it advisable that an extra meeting should be held for the discussion of 
the papers on the Cleveland Ironstone. 

The President then said, he thought the discussion would be best 
commenced by asking Messrs. Marley and Bewick if they had any addi- 
tional information to give, or observations to make, explanatory of their 
respective papers. 

Mr. Marley replied, that he had not much to add, as at the last October 
meeting he made such remarks as he thought were proper to give by 
way of explanation. One thing, however, he would advert to, and that 
was respecting the commercial discovery of the ironstone in the north 
part of Cleveland. A person of the name of James Burlinson had been 
going round the district with printed circulars, declaring that he was 
Vol. VI.— July, 1858. co 
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the first person who discovered the eostejiee of the iFODsti^ne^ imd 

endeavouring to raise s^ubscnptions in conserjuence of siicb discovery. 

Now he (Mr, Marley) had, in his paper, alluded to Mr* Burlitisoiij and 

gave him credit for everj' thing; which, in Jiis opinion ^ he merited; hut 

be denied that ha discovered the imnstone in (jnestioiL If he (Mn 

Marley) were to express any further opinion on the point, he would say 

tLat the commercial credit of the discovery^ aini fiuhserjuent application 

thereof, was due to Mr. Vauj^han. AaotJier thing' he would also beg to 

allude to, hy way of explanation, was a section givea at page 20 J , 

Vol. V*, of the Ingleby Manor mines at Burton Head, in which are to 

he seen the main geolo^cal features of Cleveland, in connection with 

tliis ironstone; namely^ three main freestone heds^ a cool seam above tJi© 

so-called top seam of Cleveland, and the main ainm shale ; hut, inas* 

much UB there is another thin coal seam often met with in that djKtnct 

in the oolite formation, it would be as well to indicate its position mom 

plainly, and the matter stands thus : — 

n. Is. 
Soil, &&, 



Shflle,... 5 

Blttok ahaley ao«l •, 1 6 

Frc«#t<me « t.- 6 

Shnlti .........««^.« G 



In^leljy top or thlM seam, 

flaggy fhseatone, 

plftle or eha\e wrUi cod pipes. 



16^ it 



But the plate or shale with coal pipes he would now give in further 
detail. This third seam of Ingleby is not yet wrought at any other 
place 5 but a seam very similar to it has been discovered at Hawnby, 
about six miles north of Helmsley, with the following section, viz. : — 

F&th. Ft In. 

Soil and gravel • 110 

Freestone 2 

Sandy shale »• 1 1 

Freestone < 3 

Sandy blue shale 1 

Clay band ironstone •• 

Blue shale 1 

Ironstone bed, 2ft. 6in. to 2ft. 9in., avera^ 2 

Soft blue shale, with occasional ironstone nodules 

Of about 2 to 4 inches thick, but say avernj5'"e only 

(Proved into) coarse shale 3 

Mr. Marley next adverted to Mr, Bewick^s paper, and to his remai'ks 
as tQ the so-called top seam of ironstone, which in that gentleman's 







1 


7i 

7 

Oi 
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paper was called the *' top seam of the lias formation." Now, inas- 
much as they both agreed as to the identity of this seam, and that he 
was right mechanically, while Mr. Bewick was right geologically, the 
point was, which mode was the best of naming this seam ? In his 
opinion both might, perhaps, be wrong; as, if a still higher seam were 
fonnd, then his designation was at fault Mr. Bewick's mode inyolved 
the naming of the formations, and thus became too long ; therefwe, in 
future, the nomenclature of the seams would be better done by adopting 
some characteristic of each seam, as in the case of the main seam of the 
south part of Cleveland, where it is divided, and called the ^^ Pectin" and 
"Avicula" seams. The next and more important point in which Mr. 
Bewick and himself were at issue (and on which a variety of opinions 
were held amongst the members), was as to whether the Rosedale Abbey 
Magnetic Ironstone was a vein or a bed, and, if the latter, whether it 
were the sc-called top seam or not. Now, inasmuch as he had not had 
an opportunity of revisiting that place since his first visit in April, 1857, 
he would leave the discussion thereon to Mr. Bewick and the Presi- 
dent, both of whom, he understood, had made recent visits to it ; and 
also as to the fact of the top seam having since his visit been proved 
to be lying regular on each side of the magnetic quarry, it seemed ques- 
tionable whether he might be right in calling it a disjointed patch of 
the top seam or not. Again, from the result of further drifting and 
boring, there was nothing as yet to prove it to be a regular stratified 
bed; but, on the contrary, in some instances corroborative of its being 
a vein, and having overapread itself to some extent, as. in the case of 
the **Jlate^* in lead veins. The President now admits that, if a bed, it 
is geologically situated below the top bed. He (Mr. Marley) now under- 
stood that Mr. Wood admitted that the drift two miles off (viz.. Sheriff's 
drift) was not magnetic, as stated in the October dis&ussian. The three 
bore-holes now in course of being made would go far to put this ques- 
tion at rest. 

Mr. Marlet, in answer to some remarks of the President as to the 
possible extension of the Durham coal-field into Cleveland, did not wish 
to hold out, by any means, the probability of such extension, but would 
still stand on his concluding remarks in last October minutes, wherein 
he denied that anything between Castle Eden and the Tees had yet been 
proved, which makes it geologically impossible for such to be continued. 

Mr. Bewick then made the following statement and remarks on Mr. 
Marley's paper : — In the year 1840, 1, along with my late father, made 
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s fHirey of tlie lias iroiistone from Wliitby to Skinning ve* Lenvnng 
it ttere, we next traced it from Slapewatb^ near Guisbro', along th© side 
of tli6 blQs where it is now so eztensirelj worked, Mj father waa tbeoi 
and had been for some time previousj working^ tlie same stone in the royal* 
ties of tlie Marquis of Normanby^ at Kettleness and Staithes, for Messrs. 
Thompson J Brothers^ of Wylam Ironworks, A^ I stated m my paper 
there are only two workable deposits of ironstone in the lias formatioiif 
and for that reason I named the higher one the top bed. The ironstone 
fotind aboTe them belongs to another cla^ of rocks in tlte ooHdc i^riei. 
The bed in question is known by that name, and will continue ti> be 
known by it ; and, I tliink, to avoid confusionj it would be better to 
<l^ignat0 those above it ths oolitic hed*^ especially as there are other 
ironitone beds above the one aUnded to by Mr, Mar ley as the third IwhI^ 
but which he does not yet appear to have met witk It is^ howeverj of 
courjie a matter of indifierance by what name they are deaig-nated^ so 
long only as they are clearly distingidsbable by such name. I beg to 
remind Mr, Marley that, by what he Ims now expressed with regurd to 
the Rosedale ironstone, he has materiall}" qualified what he stated in his 
paper. He says nothing in his paper about the top seam being altered in 
its condition by Yolconic action or otherwise, but simply mentions his 
belief to be ^^ that the magnetic ore is a disjointed patch of the t<}p bed/* 
J presume Mr. Marley, in what he has naid witft refercnf?^ t<\ Me^-i-s. 
Bolckow & Vaughan, confines himself to the Eston district, Mr. 
Bewick then made the following observations on his paper on the Rose- 
dale Ironstone : — I have paid two visits to Rosedale since I last had the 
honour of appearing before you, and as I saw nothing on either of those 
occasions to induce me to alter my opinion as to the nature and extent 
of this deposit, but much to strengthen it ; and as extensive trials have 
been, and are still being, made there, perhaps it would enable you all 
the better to understand the subject about to be discussed, if I were to 
draw a rough sketch of the strata in which the ore is found, and in 
which the trials are in course of being made. Mr. Bewick then drew a 
sketch of the strata similar to that in his paper. Vol. V., and proceeded: — 
You will observe from this that the whole of the strata on the west side 
of Rosedale forms a crown, from which you will perceive there are, of 
course, two dips in opposite directions — one to the south and the other 
to the north, the direction of the valley being nearly north and south 
also. The top bed is rising and dipping in the same manner. On the 
north side of the crown, and a considerable distiuice up the valley, a 
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drift has been driven into the side of the hill to some extent, in the top 
bed, called " SheriflPs Drift." On the south side of the crown, and no 
great distance firom it, is the quarry of magnetic ore, 70 feet thick, and 
not yet bottomed, and from 20 to 80 yards wide ; and beyond this 
again, to the south, another drift has been commenced, also in the top 
bed. The main drift, however— a rough sketch of which you will find 
amiexed to my paper — is commenced between the quarry and the 
latter drift, and, after being worked to the extent of about 90 yards, 
intersects the magnetic ore, and afterwards is driven, I believe, in a 
direction nearly parallel to, and in the heart of it ; and on reaching the 
distance of about 200 yards, another cross drift is driven at right angles 
from it, in a south direction, thus cutting the dyke transversely. This 
drift, on reaching the distance of about 16 yards, cuts the shale where 
the ore is found resting against it, much in the same way as is repre- 
sented in the section accompanying my paper ; and I have no doubt 
whatever if another drift had been driven from the north side of the 
main one, that it would also have cut the shale in that direction, and 
the breadth of this deposit would at once have been ascertained. Two 
borings have been made, each of which have gone through the ore, but, 
as I believe, they have both been made on the same side of the centre 
of the dyke, this is only what might be expected. The thickness of 
the ore in one bore-hole is 30 feet, and in the other between 30 and 40 
feet, but as those experiments have been under the supervision of the 
President of this Society, and Professor Phillips, perhaps the President 
will be good enough to furnish us with some account of them, as well 
as his opinion generally as to the nature and extent of this extraordinary 
deposit : after which, I shall have an opportunity of replying to his 
remarks, and I beg to assure the meeting, if he convinces me of my error, 
I shall be the first to acknowledge it. 

The President stated, that at present he had not much further in- 
formation to give on the subject of the Rosedale deposit, than he had 
done in October last. Operations in drifting and boring were going on 
under the direction of Professor Phillips and himself; but, as these 
were not yet completed, it would be premature to offer any decision as 
to the precise nature of this important deposit. 

It had transpired from Mr. Marley's account of the Cleveland iron- 
stone, and from other sources, that there were two extensive beds of 
ironstone — ^locally termed the top bed, and the main bed ; and, it ap- 
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peared that^ besides there being in other parts of the district detached 
or occasional other beds or nodular strata of ironstone, there existed in 
Rosedale a deposit of a different description from those great and other 
detached beds of ironstone. That, whereas, the produce of the main 
beds yielded from 28 to 85 per cent, of ii'on, the Rosedale deposit 
yielded 40 to 50 per cent., or sometimes more. That the Rosedale de- 
posit is of the nature of a solid dark oolitic ironstone, merging into a 
compact iron ore — that it is magnetic with polarity, and is likewise pecu- 
liar from the entire absence of shells, the presence of which is the general 
characteristic of the other ironstones. 

This deposit as previously explained, was at first discovered at a qnarry, 
about a mile from Rosedale Abbey, on the brow of the hill forming the 
west side of the valley, where it has been worked to a depth of about 60 
feet It there assumes an ellipsoidal or large nodular structure, though 
apparently stratified. The stratification is, however, almost entirely ob- 
scured by the nodular structure of the ironstone. And there has been 
a great difference of opinion, as will have appeared from a previous dis- 
cussion on this deposit, whether it was of the nature of a bed, or was a 
dyke, as explained by Mr. Bewick. A drift has been set into the hill, in 
a direction nearly west, or at right angles to the valley, in order to as- 
certain the extent and peculiar features of this deposit, and if it was a 
bed, or only a mass of magnetic stone in the fissures of a dyke, or only 
a casual deposit emanating therefrom. 

This drift, a sketch of which, is shewn in Mr. Bewick's paper, has 
now been driven 2G5 yards ; at the extremity of the drift, the ironstone 
had been found to be 32 feet in thickness, of good quality, and magnetic. 
A specimen from the drift-face 100 yards within the solid rock gave 45*5 
per cent, of iron. The ellipsoidal, or nodular structm*e of the ironstone, 
at the face of the drift, has, however, almost entirely disappeared, and 
it has become distinctly stratified, and divided into several distinct 
partings, the stratification. dipping slightly north-west. At the face 
of the drift, likewise, which is 6 feet 3 inches in height, there is 11 
feet 9 inches of ironstone above the top of the drift, and 14 feet 
below, making a bed of 32 feet in thickness altogether, resting on 
grey shale ; the bed above the ironstone being a thin bed of dark shale, 
above which, is sandstone. That the ironstone at this place occurs in 
the shape of a bed there can be no question. Near the face of the drift, 
a cross gallery is driven about 20 yai'ds and at right angles to the line of 
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the diift. Where this gallery branches out from the main drifts there is 
14 feet of ironstone below^ but the inclination of the beds being consi- 
derable^ the ironstone bed forms the bottom of the cross drift in about 
16 yards, the shale rising up from underneath the ironstone. 

Another conclusive proof of this ironstone existing as a bed is like- 
wise proved from a boring made 413 yards in advance of the drift which 
has passed through the top bed of ironstone at a depth of about 40 
fathoms fr^m the surface, 16 feet 3 inches in thickness, and at the depth 
of about 50 &thoms, it also passes through the Rosedale bed 32 feet 
thick ; and it is necessary to remark, that the position and depth from 
the surface of the Rosedale bed in the bore-hole corresponds precisely 
with the inclination of the beds at the face of the level. 

The following is a section of the strata in the bore-hole : — 

SECTION OF THE BOREHOLE MADE BY THE ROSEDALE IRON CO., l&SS. 

Path. Pt In. 
Ironstone ramble • 3 

Shale..«. 4 

Brown sandstone 5 2 

Grey sandstone 13 

Brown sandstone 6 2 

Metal(8hale) 5 

Coal 4 

Metal(shale) 2 6 

Wbitosandstone 3 

Metal (shale). 2 16 

Orey and brown sandstone 2 3 

Metal(shale) 3 2 

Brown sandstone 2 3 6 

Metal(shale) 3 5 

White post (sandstone) 4 

Metal(8hale) 5 5 

White post (sandstone) 13 

Metal(shale) 13 6 

Whitesandstone 3 3 

Shale, with ironstone nodules 2 5 

Magnetic ironstone 2 1 3 

White sandstone, hard I 2 

Shale, with ironstone nodules ••• 116 

Black shale, with ironstone nodules 4 

Magnetic ironstone 5 2 

Greyshale 1 1 

TotalPathoms 51 4 



194 

These explorings show tbercfore, that the Rosed aJe band of imustonw 
eiEists as a bed, at the distance of 205 yards from the qujury, and again 
aa a bed at the further distance of 403 jiirds, making altogetbar a 
hed of 668 yards oi such atonOj tipwards of 39 feet in thickness. Two 
bore-holes Lave recently been set out^ each 200 yards to the right and 
left of the bore-hole, 403 yards io advance of the drift, to ascertam the 
extent or breadth of the ironstone bed, but as it will be some time before 
these borings can reach the depth where the beds are supposed to exial, 
the result cannot be communicated to the Institute until they are com- 
pleted. 

Enough has been explored to prove^ in mj opinionj the existenee 
of a diiitiuct bed of ironstone of at least 30 feet in thickness, of an 
entirely different character from either the tap led or the main hand 
of the Cleveland ironstone, its position being about 60 feet below the 
top bed. The main band occurs in the lower part of the valley of Rose* 
dale, to the south, but its thickneBS is not correctly ascertained, neither 
is the depth at which it lies below the top bed determined. The quahty 
here is not supposed to be good. Bnt it may hero be remarked, as illus- 
trative of the general character of the ironstone beds of Cleveland, that 
both the bands seldom occui* in perfection in the same lo<^ty. 

In the discussion at the meeting in OctobcTj 1857, it was stated that 
the Rosed tile ]>and wftt? sap|>i:>sed to lifivo bf^p.n discovered at a phice 
about two miles up the valley, and that a drift had been set into the 
hill to prove if such was the fact, which was named " Sheriffs Drift." 
The section at this place is as follows, from the surface : — 

Ft. In. 

Thick beds of gritstone shale, immediate cover of an upper 

bed of ironstone or iron ore, ellipsoidal structures, much 

browned, and scrappy 8 

Shale 4 

Lower bed of ironstone, stratified in four beds, marked by 

ellipsoidal structures round pale blue cores 6 8 

Soft ironstone in beds, more argillaceous, and containing shells 4 

Soft ferruginous laminated bed 4 

Shale 

A specimen from the drift face, 70 yards within the solid rock, guve 
36' 4 per cent, of iron. The exploring at this place was not carried 
further than 70 yards into the solid groimd, when it was abandoned, in 
order to prosecute the more important experiments in the vicinity of the 
quarry, A drift has been set into the hill, about half-a-mile west of the 
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qwnj, at a lower level than the present drifts in order to di-ain the 
entire depth of the ironstone deposit^ and thus to explore further the 
nature of the deposit. 

The President then explained^ by diagrams, the particulars as 
regarded the drifts, borings, Sec., and proceeded : As stated on a former 
occasion, a slip dyke was discovered by the drift near the quarry, 
running in a direction N.N.W. and S.S.E., the downthrow being towards 
the W.S. W. 'y and it has been very generally supposed that the peculiar 
character of this deposit, and, indeed, its formation, were due to the 
effect of this dyke, and that, in fact, the deposit did not extend beyond 
the immediate vicinity of the fissures of such dyke. It was well known 
that ironstone was found in the fissures of dykes where little, if any, 
existed in the strata through which they passed, or in the beds in the 
immediate vicinity of such dykes ; and the hematite iron ore formation 
in Cumberland was an instance of vast masses of ironstone assuming 
the character of beds, in strata not peculiarly or generally favorable to 
the production of ironstone. In the case of the Rosedale deposit, he did 
not suppose that the dyke had no effect on this peculiar mass of iron- 
stone, on the contrary, in his opinion, the existence of this dyke had, 
in all probability, occasioned, or imparted, the polarity to the magnetic 
nature of the ironstone. There could be no doubt of the existence of 
the deposit as a bed, at least to the extent to which it was proved ; 
how far the deposit existed as a bed on each side of the dyke he was 
not prepared to say, the borings which were in course of being made 
would prove this, to a certain extent, and, therefore, they must wait 
until those were completed for the proof of the fmther development of 
this extraordinary deposit. He had been informed that magnetic iron- 
stone of a similar character existed in other parts of the district ; and no 
doubt the attention which had been devoted to this, and the commercial 
value of such a deposit, would lead to further investigation and enquiry, 
and therefore, they might hereafter hope to obtain further information 
on this important subject. They must bear in mind, however, in the 
consideration of this subject, that the facts already ascertained prove 
that the bed or mass of ironstone, as well as the beds above and below, 
are equally displaced and depressed by the dyke, showing, therefore, that 
it is an operation subsequent to the deposit of the beds. 

A long and desultory conversation and discussion then took place, 
after which the following observations were made by 

Mr. Bewick, who said, after hearing the President's explanation of his 
Vol. VI.— July, 1S68. dd 
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ik&Ofry with regard to tie nature and extent of this deposit, he was bound 
to ifty that his opinion remafued the same. From the bore-hole put dowa 
from the surface^ (^o* 1 bore-hole) it wm proved the or© wm running' in ft 
direction nearly west* From the cross drift to the souths it was proved 
alfiOj that its breadth in that direction to where it cuta the shale, was only 
from 16 to 20 yards J and from the differeEce of its tbickneBs in the two 
bore-holes; he thought it was clearly manifeitedj that it was spreading' 
out much the same as represented in the seetion accompanying his paper, 
and which was ftu^ther confirmed by tlie position of the ore at the face of 
the south driftj where it was found resting against the shale at a con* 
Biderable angle with the stirface« 

He had only to statOj with reference to the dislocation of the strata 
mentioned by the Preaideutj that he had traced the top-bed from 19 to 
15 feet in thickness, from the crown liefo re-mentioned along the side of 
the valley, till It met the dyke at the quarry ; pastsing which, it con- 
tinued ite course southwards, without any visible distarbance^ but what 
may have been occasioned by the dyke. He was at Hoscdale on Monday 
last, (28th June) where he discovered that the only ore which was really 
magnetic; was confiiied almost entirely to the space laid open by the 
quarry, and that the stone north and south of it, though diBColouredj was 
not atiTeeted by the magnet. He was^ therefore, more convinced than 
©ver^ that the magnetic portion of the deposit was very limited indeed 
in its breadth. 

In answer to some queries put by Mr. Barkus, relating to the thick- 
ness of the deposit of the quarry, 

Mr. Bewick stated, the thickness of the ore at the face of the quarry 
was 70 feet, without going through it. How far it might go down, and 
what direction it might take, he said it was impossible to say. He 
believed, the strata overlaying it was a subsequent formation, it was 
therefore not likely to be found on the high moorland ground. He had 
heard that the magnetic ore had been discovered in Famdale, a vallej 
about three or four miles to the west of Hosedale, but he had not seen it. 

The meeting then adjourned. 
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Tlie President then said, — At the Council meeting held on Jul j'24th, 
he submitted to the Council if it was not desirable that the same rule 
which applied to the Council with regard to some of them retiring every 
year, should not be also applied to the President and Vice-Presidents ; 
and, stated his willingness not to present himself for re-election, if the 
adoption of such a rule was the wish of the members of the Institute. 
He proposed, at such meeting, that a circular should be sent to each 
member, which they, no doubt, had all received, stating his intention to 
propose the following resolution, at the annual meeting, namely, '' That 
the Resolution of the annual meeting of 1858, with regard to the Elec- 
tion of the Council, be made applicable to the superior officers of the 
Vou YI.— August, 1868. 
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OElf BRAL MEBTTNO, THURSDAY, AUGUST 6, 1868, IN THE ROOMS OP THE 
INSTITUTE, WE8TGATE STREET, NEWCASTLE-XTPON-TYNE. 



Nicholas Wood^ Esq., President of the Institute, in the Chair. 

The President — I am sorry to say that our Secretary is not present 
to-day, and that his absence is occasioned by illness. But I am very 
happy to inform you that he is recovering, and I hope we shall soon 
have his services again. In his absence, I will read over the proceed- 
ings of the Council. 

The minutes of Council Meeting of July 17th, was then read. 

The President then continued, — Mr. Wales has promised a paper on 
the Lundhill Collieiy accident, and on the system of Ventilation of Coal 
Mines generally, illustrated by drawings and diagrams. I am glad to 
say that his diagrams are here, and that his paper will be read after the 
routine business is disposed of. 

The President then said, — ^At the Council meeting held on Jul/24th, 
he submitted to the Council if it was not desirable that the same rule 
which applied to the Council with regard to some of them retiring every 
year, should not be also applied to the President and Vice-Presidents ; 
and, stated his willingness not to present himself for re-election, if the 
adoption of such a rule was the wish of the members of the Institute. 
He proposed, at such meeting, that a circular should be sent to each 
member, which they, no doubt, had all received, stating his intention to 
propose the following resolution, at the annual meeting, namely, ''That 
the Resolution of the annual meeting of 1858, with regard to the Elec- 
tion of the Council, be made applicable to the superior officers of the 
Vou YI.— August, 1868. 
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Institute; and, tliftt accordingly^ the President, twa Vice-PresidentSj and 
tliree members of the Council be ineligible for re-election in each suc- 
ceeding year." And he stated bis intention^ tbat if this resolution were 
pait&ed^ be should not jpreseut himself for re-election. 

That the Bei:t meeim^ of the Council was held on ^e 3 1st, at whieh^ 
he was not present. A resolution was passed at that meetings to the 
fbllowiBg effect : — " Resolved^ that a letter be written to the President^ 
expressing deep regret^ tbat he should have decided not to present him^ 
self, and J hoping that be will re-consider the matter^ and allow himself 
ftgain to be put in nomination for re-election. The aseal and energy 
with which he has forwarded the objects of the Institute since its com- 
mdncementy has induced the CouncO to come to this decision." 

pRESiDEi^T then proceeded, — The next point was that of obtaining 
tenders for the printing and engraving of the Society's publications for 
the ensuing year. At the contmencement of the Inititute, tenders were 
received from different parties for the printing and publication of the 
Transactions of the Institute, Mr, Raid was the successful candidate on 
that occasion I and it has been continued with him ever since. The 
Council now wished tbat tenders should be a^ain taken, and he, there- 
fore, put a resolution to that effect to the meeting ; the resointton thus 
put was carried unanimously. j 

The PitE9rDKN"T then observed, — Before reading the mfnutes of the 
Council of to-day, he would beg their attention for a few minutes to an 
explanation upon the foregoing proceedings, especially with reference 
to the circular it was thought desirable should be sent to the members 
generally. He had only one declaration to make with reference to the 
office of President, and that was, that anything he could do for the 
benefit of the Institute, he need hai'dly say, he would continue to do to 
the latest period he was able to do it. He trusted the attention he had 
already paid to the progress of the Institute was sufficient to justify him in 
making such an observation, and that in issuing that circular he did it solely 
with a view of promoting the permanent interests of the Institute. He 
would beg to refer them to what took place in 1856 on tbat subject, which 
he would read over to them, and which occurred at the Annual Meeting in 
August of that year : — viz,, " The President next called attention to the 
election of officers for the ensuing year, and noticed a suggestion in the 
minutes of the Council as to the desirability of some of the Council 
retiring every year, such course being adopted by similar institutions, 
that the Council declare three out of the Council, and one of the four 
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Vice-Presidents, should retire and be ineligible, and this change was 
deemed advisable with the view of infusing fresh blood into the Council. 
The result of the proceedings at that meeting was, that with respect to 
the President and Vice-Presidents, it was deemed that the change would 
be premature that year, that the Council should make the matter more 
fully known, and that the retiring of the three members of Council was 
to depend on the number of times they attended the meetings.*' A great 
many gentlemen who are present to-day, were present on that occasion. 
It was fully discussed whether it was desirable that the President and 
Vice-Presidents should undergo the same ordeal as the Council. At 
that meeting it was considered not desirable that such should be the case, 
and, ultimately, the following resolution was passed, '' That no change 
in the election of Vice-Presidents is desirable ; that three of the Council 
should retire annually, and that the three whose attendance at the meet- 
ings of the Council have been fewest, be ineligible for the following 
year." On that occasion it was applied exclusively to the Council, 

The President then stated, he thought it only right that in public 
institutions, such as that under consideration, it was very desu*able 
that every person should be satisfied with the officers of the Institute, 
and that every one should have an opportunity of aspuing to all the 
higher situations of trust ; and that every member should be eligible 
for election for the office of President or Vice-President at every 
Annual Meeting. No doubt the rules make every person eligible, 
but there seemed to be a sort of feeling that the President and 
Vice-Presidents, as a matter of courtesy, should not be subject to 
this rule. He thou^^ht it was desirable that this question should 
come before the meeting in a more tangible shape than hitherto, 
and, therefore, he thought it was advisable to propose the resolution, 
previously alluded to, with ^ view of bringing it to a practical test, 
whether it was the wish of the meeting that such a proceeding should be 
adopted or not. Since that circular was sent to the members, he had 
been communicated with by several members of the Institute, who had 
expressed a wish that he should allow himself to be proposed as Presi- 
dent for another year. He begged to say, that his only object in issuing 
that circular was to do what he considered was best for the interests of 
the Institute ; and that, after considering the matter carefully over, he 
left the matter entirely in their hands. If they thought it was desirable 
he should not present himself for President at this meeting he would 
do so ; on the contrai*y, if they were of opinion he should, he would 
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equal] J abidti the result. At their meeting to-day the Coimcil piias^d 
the following; resolution^ — " That the Council recommead tiiat this subject 
be taken into coaaideration at the next Annual Meeting," Of course 
this presented him from proposing the resolution which he stated his 
intention of doin^, and left it optional for them to deal with the 
office of Preiident and Vice-President aa they thought proper. With 
these observatioES he^ thereforej leit the matter entirely in their haads. 
He had^ as he had previously stated^ only one object in view, aad tlmt 
wasj tobeaefit the Institute; and whether it wafi as President, or in 
any other capacity, they mig^ht rest assured that no eflFort on his part 
would ever be wanting to promote the interests of the Institution* 

The Report of the Council wi^ then read by Mr* Tailoh. 

Mr* Wm. Bar£:u5, sen., in the absence of Mr, Boyd^ read the Finan^ 
cial Statement. 

Mr. Reid remarked that nothing had been expended in the purchase 
of books during the past year. 

The President — Tlie next businesSj is the members to be proposed^ 
tnd I shall be glad if any gentleman has any to pro]iose* I beg to 
propose Mr, Edmund James Smithy of Jjondon, Agent of the Ecde- 
Biastical Commissioners, who, they knew, held a very large extent 
of «^al property, in the County of Durham. Mr. Thos. Bailes, jim., of 
Thistleflflt Colliery, was also proposed. 

The President then said — There is nothing more of a routine 
character, except the question of a Mining College or School, for the 
education of mining students. I am afraid that during the past 
year much progress had not been made in this very desirable object. 
Owing to my illness in the beginning of the year I could not meet the 
Warden of the University of Durham; and, since that time, gentlemen 
have been very mucb occupied in Parliamentary business and elsewhere^ 
so that the committee has not had an opportunity of meeting the gen- 
tlemen of the University. The subject, however, has not been lost sight 
of, and I will read two or three letters I have received from the Warden 
of the University, and from Professor Chevallier, on the subject ; letters 
which express their willingness to consider any proposition we have to 
make. You are aware that we set off at first with the intention of 
establishing an independent college in Newcastle, and the Duke of 
Northumberland came forward in the most princely manner, by offering 
a large sum of money, as an endowment; on one condition only, 
which has proved fatal to the scheme, namely, that we should provide 
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a oeitam other amoimt for the purpose of buflding and establishing the 
college. I regret that the coal trade did not follow up that propo- 
ritkni of his Oraoe in the manner which, in my opinion, they ought 
to hftTe done, if they had considered their true interest ; as, there 
can be no doubt, it is for the interest of the trade that such an 
inatitation should be formed. Whether it was that the trade not 
being in a good state was the cause or not, we did not, however, get 
the money, nor even the promise of it, and, therefore, we could not fulfil 
the conditions proposed by his Grace. Feeling we could not accomplish 
the erection of an independent college, we turned our attention, as you 
are aware, to associate ourselves with the University of Durham, and 
Mr. T. J. Taylor and I have been in correspondence with the Warden 
and Mr. Chevallier, as before stated, and the following are some letters 
received by me on the subject : — 

CoUege, Durham, Deo. 16, 1857. 
DSiJl 8lR, — ^The Warden and Senate desire me to inform you that the UnlTersity of 
of Dorliam ia ready to g^Te its beet attention and exertions, as far as its means extend, 
ftr Ibrthering the objects proposed by the Committee for Mining Education. 

It appears to the Warden and Senate, that the regxilatious of the UniTersity now ia 
ftroe fiir Students in Mining and Civil Eng^eering-, may, without inconvenienoey be so 
t^M^*^*^i as to be adapted to the contemplated scheme. 

A Committee, of which the Warden and I are members, has been appointed to confer 
with your Committee, whenever it be convenient to you. 
I remain. 

Dear Sir, 

Tours, most fiuthfully, 

TEMPLE CHEVALLIER, 
RfiGISTRAB. 

To Nicholas Wood, Esq. 

Durham, Feb. 10, 1858. 

Mr DXAB Sir, — I am glad to learn from the Warden, that your health is so £v re-es- 

tidiliBbed as to induce you to hope to be present at the meeting soon to take place at 

Newoastle, with the view, among other matters, of forming a connection between those 

interested in the Education of the Mining and Engineering Clatter, and the Univtrrity 

Ob DoriUUII* 

Tho Univenity is quite ready cordially to co-operate in such a work, by any means 
BOt iBflODsistent with its own primary institutions. And I think, there would he no 
difieiilly in making an airangemenc, by which a College, sul(}ect to its own indepen- 
dent government, should give to the University and receive from It, advantageous 
supports 

Thero would probably be in such a College, a number of students who would not re- 
gain the kind of iostruotion which a University could more properly aupply ; and those 
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HmS/mU mi^ht be «iitirelj aiidor thf o«re and faatruotiou of tlie olEocn of Uifr Colltfr** 
Oth«rV| -would b« AufflQieally »dv»Oo«d, to urnU themseWea of dii^ lf>f tiii-L*a Kud gvutrrvl 
»tudj«ft of the UniTurBity ; (ind tJvosu ^tiideiits Tii%hl be miitriciil«l*d lU member* of th« 
UiiiTi<rait3r, rmd purtue the atttdie* to mwh on exu^nt a* appearisjd denirabli and p«^* 

If it we™ A part of the acberoc to or<*ot a CoUe|r«j *od the UmTfiraity poMeaMi pro- 
pfrty^ Jivailable fi>r thnt iiurpafie» there woyld be rffery diflpoi*itiim to fnoilitftte tb« 
arriLtigH^iii^iita necKiMiry for &uQh a Acheme. 

If yoQ would wwh for an/ m<jre definite iufonnutlon reflecting' Uw UiiiTerwtj, wtbsli 
1 might be able to supply, I shall be bappj to ftUiirer anj enquiriea ; or, if you deemed 
U more §atiafactoi7j I would call upon yoo any day that yOu would appoint, if yon will 
tell mo tho most eoaTeaient truin by whkh I maj reaeb you. 

Belterre mu. 

My dewy Sir, 

Yotifif Ttry truly, 

TEMPLE CHEVALLIER. 
To Nichoiaa Wood, Ew). 

These letters prove that tliore is btbtj dispositioD on the part of the 
TJaiversity of Durham to associate with iib in promoting our object. 
I trust jou are still of opinion that such an association with the tJiiiver- 
sity would he desirable, and, if so, it would be adTisaLle to instruct the 
Committee to proceed fortltwith to communicate with the University on 
this subject, 

Mr. Tayloh — ^There is a Committee for the purpose appointed. 

PBEsiDENT^It may he desirabkj notwithstanding, perhops, to puss 
a resolution to instruct this Committee to proceed forthwith to commu- 
nicate with the University. I shall be glad if any gentleman has any 
remai'k to make. 

Mr. Potter — Before you communicate finally with the Durham 
University, it may be desirable that the Committee should commmucate 
with the coal trade as a body, and see if they are disposed to aid in the 
project in a pecuniary point of view. 

President — I think that is very desirable; because, I am afraid, 
as far as pecuniary aid goes, the University will not be able to do much 
for us. Last year Mr. Robert Stephenson, Mr. Locke, and myself, with 
Mr. Ingham, had an interview with Lord Granville and Sir George 
Grey on the subject, and I am not without hopes that the Government 
will ultimately aid us in the project. When we met those gentlemen, 
Mr. Stephenson, Mr. Locke, and myself pointed out to them the great 
importance of the establishment of a Mining School, and stated that we 
thought the appointment of Inspectors was beginning at the wrong end; 
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that it would be mnoh better to instnict the undergrotmd managers 
in the practical knowledge of minings rather than keep them ignorant/ 
and to appoint Inspectors over them ; and that it would more effectuall j 
ensure the safety of the lives of workmen, if the youths who were 
intended as the future managers of the mines had a little more instruc- 
tion in ventilation, and also in the practical management of mines. We 
pointed out that a payment of £2,000 or £3,000 a-year towards the 
support of a Mining College, would be a small sum compared with 
£14,000 a-year paid to the Inspectors of Coal Mines. We considered, 
if government thought it desirable that such a large sum as £14,000 
a-year should be spent in inspection, it was surely desirable that the 
smaller sum of £2,000 a-year should be spent in education. Sir George 
Grey was so much impressed with the importance of the subject that 
he sent for Lord Granville, then President of the Council, under whose 
department the appropriation of money for educational purposes is 
placed, and he expressed himself strongly as to the desirability of 
Government aiding in the support of such an institution, if it were 
practicable to do so, and he pointed out to Lord Granville some mode 
by which he thought it could be done. The result of the conference 
appeared to be, that if we could show in what manner the scheme 
could be made practically useful, the Government would aid us. We 
explained, likewise, that we were in communication with the University 
of Durham, and that it was proposed to make it a branch of that insti- 
tution, but with a separate management. Both Lord Granville and Sir 
George Grey expressed their opinion that if we could preserve that 
independence which such an institution requii-ed, connecting it with the 
University of Durham woulH be a great advantage ; and stated if we 
could present to Government a tangible plan, they thought Government 
would assist us. 

The following resolutions were then respectively put to the meeting 
and carried unanimously : — 

"That the meeting receive and adopt the Report and reoommendatioii of the 
Coimefl, and that the same be promulgnted.** 

^That Tenders be received for printing the papers of the Institute." 

" That a Catalogue of all Books, Plans, Sections, and Specimens, belonging to the 
Institute, be made out by the Council, and printed with the next year's Proceedings." 

"That the Committee for the Mining College be requested to confer with the 
aathorities of the Durham University, and also to commuoicate with the Government, and 
Vol. VliT— A0OU8T, 1858. be 



to McertaitJ the Ming of the Coalowneris on the subjecl, and the extent to whieb lliey 
are respiictively diapowd to encourft;^e a project so wtslJ cflIoulfttad| in every T¥«pecl, to 
secure the mining' intefests of the feing-dom*" 

The President — We have present with lis to-day Dr, Ruhlmanii of 
Hanover, Professor in the Polytechnic Institute there, who bas come to 
this district to obtain information on coal mining, I beg to introduce 
him to the oieeting. 

Mr* Wales then presented his paper, and several diagrams to ilhi»- 
trate his views of the subject of the Ventilation in Coal Mines, the Pre- 
nident remarking that perhaps the best course to pursue would be that 
Mr. Wales should read his paper tlirougli without interruption firsts and 
then that the meeting should disciiss seriatim the various sections illus- 
trative of the subject. 



ON THE LUNDHILL ACCmENT 



AWD OV TSM 



TENTILATION OF COAL MIKES GENERALLY. 



By Mr. JOHN WALES. 

In accordance with previous intimation, one object of our assembling 
here to-day, is to take into consideration the ventilation of coal mines 
generally, referring more particularly to the mode of ventilation in use 
at Limdhill prior to the explosion. 

I feel that I should only be taking up your time by remarking at 
length on the vital importance of a subject like this, not only to members 
of the mining profession but also to the community at large. Without 
considering the additional security of mining enterprise, you will agree 
with me, that the number of lives sacrificed by explosion, from time to 
time, renders it imperative that we should all bring our united efforts to 
bear on a matter of such importance as the present. When I look 
around me on the present occasion, and see so many very able men, some 
of whom have devoted their time and talents for nearly half a century 
to the subject before us, I may be allowed to express a ho{)e, that 
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iiefore we separate to-day, a mass of vBluable information will be brought 
to bear on the subject of ventilation, and that many important and prac- 
tical suggestions may be offered in the course of our enquiry. 

I apprehend, however, it will be unnecessary on my part to detain you 
with any leng^ened introductory remarks, and, I shall, therefore, proceed 
«t onoe to request your attention to the diagrams, which I have prepared 
OD a large scale, for the better illustration of the different modes of ven- 
tihitiftp. 

Let us take first of all diagram No. I. 

Tlus represents a system of working coal similar to that frequently 
practised in the Yorkshire district. The Bamsley bed of coal is here 
■opposed to lie near the surface, and, consequently, little or no gas is 
given off in the working face. 

In this case naked lights may be used with impunity, and a great 
amoont of care and attention is not required in regard to the ventilation 
of the mine, for the air may with propriety be conducted from board- 
gate to benk, and from benk to board-gate, as shown on the diagram, 
without incurring the risk of an explosion. When the bed of coal, how- 
ever, reaches a greater depth, the gas cannot make its escape to the 
smiace as in the former case. The ventilation of the mine, consequently, 
assomes a very different aspect, as will be explained on reference to dia- 
gram No. II ; and I would here make the remark, that very great care 
should be exercised in approaching the line of demarcation which may 
be supposed to separate these two systems, in the one of which naked 
lights may be used, and, in the other, where to use naked lights would 
be dangerous and highly improper. 

Let us now proceed to notice diagram No. II. 

This represents the system of working and ventilation in use at Lund- 
hill Colliery at the time when the melancholy accident occurred, by 
which so many lives were sacrificed. It will be seen that there are two 
distinct shafts here represented — the one for the downcast, and the other 
for the upcast ; and, that, as soon as the air arrives at the bottom of the 
downcast, it is divided into two equal portions— one going in the north 
direction, and the other in the south. Let us follow that portion which 
goes to the north. It will be seen that this is conducted to the north- 
ernmost part by means of various doors placed in the separate board- 
gates. The air is then subsequently conducted around the mine by 
means of doors placed in the various openings, technically called slits. 
[These doors are for the purpose of allowing the coals to be brought 
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from tte face benks, and from the folio wmg-up benks.] The air ties 
procoeds up and down the edg-e of the goaf, and around the various 
working's, ae delineated by the arrows^ until it reaches the top of the fur- 
nacse^board, when it unites with that portion of the air which has venti- 
lated the southern districtj la a similar manner to that we have just de- 
f crihed. These united currents of air now proceed direct to the fiimacdf 
or "dumb drift," as the case may be* 

I shall now ofFer a few brief obBervations on the defects of this parti- 
cular system. And, first^ it will he generally admitted, that wbere» as 
in ^lifl system^ so many doors are required for carrying the air around 
the various benks and board -frate*«» the chances of derangement and ac- 
cident are proportionately increased. It is, therefore, a safe g-^neral 
mle, (if we wish permanently to secure the ventilation of our mines) 
'* that the number of doors should ts diminuhed to as great an extent 
<M pomhUy 

Having referred to the excessive number of doors required, I shall 
next direct your attention to the dangper which may be apprehended 
under this system, from the use of the naked lights. These, it appears, 
ware used at the working" face of the benks and board-gates* 

Kow, if any of the numberless dooi^ I have reierred to, were accidently 
left 0|>en or deranged, the air would naturally be diverted from its pro- 
per course. The consequence would be an instiflicient dilution of the 
gas given off by the goaf or benk ; and when this gas comes in contact 
with the naked lights^ which are shown to have been generally used, we 
may well imagine a result to follow, which, it is fearful to contemplate. 

Again, there is an additional insecurity, on which, I would remark, in 
connection with working the coal at the face of the " benk." And, here 
it may be asked, '* what is a benk ? " A " benk " is a place where the 
eoal is in process of excavation ; and, at Lundhill, the benks were worked 
to a width of forty yards, and to a length, varying from two to three 
hundred yards. But, to proceed with our remarks : — The strata above 
the cavity or goaf, — which is thus made, — of necessity, breaks down and 
fells to a considerable height. For the better illustration of this part of 
the subject to those who are not conversant with mining operations, I 
have prepared a longitudinal section of what we might conceive this 
goaf to be. It will be seen from a glance at this section, that there are 
great cavities left above the fallen strata, forming, as it were, a reservoir 
or dome, in which, gas, when given off in the dislocated strata, will 
lodge. 



L 1 - 



207 

Fy thflDy that there it gas lodginsr in thi< dome (as probtiMy was 
the cue at Lmidhill); aKumiiip, too, chat a Ikll of stoae ac the cop or side 
of thif dome wen to take place, the re«al!, as a natural consequence 
would fidlowy that a portion of eas (in whatever state ic mi?ht then be) 
would be fofeed oot of the goaf, and so come into dangerous contact 
with the naked lig^t. 

Then is yet another source of danger, arising firom the use of these 
naked lights, on which, I would wish to make a remark. We are all 
aware from experienoey that a diminution of the density of the atmos- 
jberej indicated as it is, bj a fall of the barometer, causes the gas to 
expand and come to the edge of the goaf. In this, as in the former case, 
we may well imagine the same unfortunate consequence from the gas 
eominn^ in contact with the naked light^i. It is scarcely necessary to say 
more on this part of the subject. I think sufficient has already been 
adfanoed to shew the importance and the necessity, at all times, of 
keeping the naked lights at such a distance from the benk or goaf as 
that^ if either of the above contingencies should occur, the gas in such 
goaf or goaves cannot by any possibility reach the naked lights. 

I trusty I have said enough to make apparent, the propriety of keeping 
the naked light from the edges of the goaves, especially where gas is 
known or supposed to exist. I need not urge, at the same time, that 
the Tontilation should be so arranged, that the air from the benk shall 
not come in contact with the naked light in the board-gate ; on the con* 
trary, that the air should be first of all, introduced into the board-gate, 
thence, into the benk, and afterwards pass olf into the returns, uniting 
there with other currents of air, before reaching the furnace. 

We will now pass on to diagram No. III. 

lliis diagpram represents another plan of ventilation, and differs from 
the former, in many respects. Instead of having doors placed in the 
board-gates and slits, to keep the air in its proper course — as under the 
former system — not a single door is requireii, according to this plan of 
Tentilation. 

Allow me to give a few words of explanation as to the advantages 
and disadvantages of this mode of ventilation. In the first place, a 
much larger quantity of air will be required to give each benk or board- 
gate a separate and distinct division of fresh atmospheric air. Let us 
suppose, by way of illustration, a colliery similar to Lundhill, and sup- 
pose it to yield 600 tons of coals in twelve hours. For such a quantity 
of coal the requirements in regard to working and ventilation would be 
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tweire benks and twelve boanl-j^tes* Now, to give each benk ami 
board -gate & separate division of air, accordiBpf to this proportion, would 
require a very larg^ ag-gregpate indaed. If I remember correctlj, th« 
quantity of air at Lundbill colliery, previous to the explosion, was 60,000 
cubic feet per mmnte. This, I should consider, more than an average 
for a colii ery of such extent. If the workings could have been so ar- 
ranged as to have twelve divisions of air iiistead of twenty-four^ then 
each benk and hoard-gate might have had a separate portion^ and, in 
this casCj I could willingly have sanctioQed Buch a mode of carrying on 
a mine, for I am of opinion that, with 8,000 cubic feet per minute^ 
twelve divisions of air are much more Hkaly to be attained than twenty- 
four. 

To have twenty-four divisions in (me pit^ each supplied with sueh % 
quantity of air as this, appears t^ me the very heigbt of absurdity. As 
an instance, let us take the board -gates which have only two working 
places each. For each of these board-gates a separate division of air ^J 
is required J and this, certainly, appears to me a very reckless expendi- ^M 
ture of the important element which is so essential to the safe conducting 
of a mine, viz.^ atmospheric air. 

One word as to the mode of working. You will readily perceifa^ i 
that by having so many divisions of air, we mustj of necessity, require a v| 
great numhci' ul icjgiilbUji's to ciiabia Us to appuftiuii tu KWih. district itb 
proper quantum of air. You will observe, that according to this dia- 
gram, regulators require to be placed in the slits or openings which com- 
municate with the benks, for the purpose of bringmg the coah through 
to the horse roads. Consequently, by this arrangement, the coals can 
only be brought from one side of the benks. This, you will agree with 
me, is a great obstruction to the proper working of the coal, and, it is 
scarcely requisite to state, that it is of little purpose having our ventil- 
ation well arranged, if, with such arrangement, we cannot work the 
coal to advantage. 

Before concluding with this diagram, it is proper to state, that under 
this system the fresh air is taken into the face of each board-gate, where 
the naked light may be used with perfect safety, and we may observe, 
generally, that this arrangement will hold good with regard to ventil- 
ation, provided a sufficient quantity of air can be procured to supply the 
various divisions shown on this diagram. 
We will now go on to diagram No. IV. 
This system differs slightly from that of No. Ill, both as it respects the 
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YentOatioii of the mine, and the manner in which the coals are brought 
firam the benks. In No. Ill diagram we made objections to the incon- 
Tonience of having only one way by which the coals could be brought 
from the various benks to the horse-roads. I shall now attempt to show, 
that by altering the mode of ventilation, the obstacle, I mean the regu- 
lator, can be removed from the slit next to the face of the benk, by this 
means enabling us to bring the coals from both sides of the benks to the 
horse-roads. To accomplish this, you will observe, that one door is 
required between each set of board-gates. 

At first sight this diagram might seem to exhibit a very feasible 
system, but let us consider the arrangement as it regards the ventahition 
of the mine. In diagram No. Ill we found it impracticable to pass the 
air around the board-gates without having a regulator in the slit next to 
the &ce of the benk, but, by the arrangement shown in this diagram, 
it wiU be seen that we are enabled altogether to dispense with the regu- 
lators in the slits. 

This change is effected by making the traverse of the air, reqxdred to 
ventilate the board-gates, shorter than the current of air required to 
ventilate the benk. By making this alteration we can now bring the 
oottls from each side of the benk, which is, no doubt, a great advantage 
over the arrangement for working the coal as shown in diagram No. III. 

Let us look once more at the system of ventilation represented in 
diagram No. IV. 

Apparently, to the eye^ the airangements appear perfect in every 
respect. 

Buty if the door (a) between the board-gates be supposed to be open, 
what effect will then be produced on the ventilation of the mine ? 

This is a question of some importance ; I shall leave this, however, as 
well as the explanation, (fee, to be considered in the course of our sub- 
sequent discussion of diagram Y. 

By way of concluding my remarks on the Lundhill mode of working, 
I would observe, that after giving my careful attention to the plans 
already brought before your notice, I think it is evident, that even after 
all our care and trouble is expended on the application of regulators, with 
a view of enabling us to dispense with doors, so soon as the various board- 
gpates and benks approach the barrier indicated by the dotted line, and 
the intermediate blocks of coal are removed, our regulators, for every 
practical purpose, are rendered entirely useless. 

For the ventilation of our workings, we are, in such a case, compelled 
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to have recourse to the oU iystem of trap- doors, and this being* io, wm 
may safely conclude^ that, under this Luodhill syi^tem of venlilatioD^ th^ 
dirisions of air can only be properly continued in use so long- m the blocki^ 
of coal between the board -g^tes remain entu'e* J 

Havings disposed of the Luadhill system, I shall now snbmtt to joupl 
notice three different systems of workings and ventilating Qoal mines, and I 
it will be for you to consider whether or not any of them ore to be pre- 
ferred to the Lund kill plan, to which your attention has already been 
directed. 

Ailow me to refer you to diagram A.. No. 1 on this diagraoi repre- 
sents a pcprtion of the workings of a pit of shallow depths and^ in such a 
case, as was observed before, naked lights may he entirely used. The 
ventilation under these circumstances is very simple, only requiring that 
ererj consideration should be used with a view of dispensing with trap- 
doors as much as possible. By referring to the No* 1 distaict of workings^ 
it will be seen that two doors are placed in the roll ey- way, to keep the 
air to the right and to the left. The distances, &c,, being equals it will I 
bo reasonable to suppose that the air will divide into equal quantities. 
The air is then conducted up each side of the workings and meets and 
unites again at the top of the middle roUey-way, down which it is con- 
ducted, and afterwards passes off into the return* ^m 

No* 2, on the diagram A, shows a different system again » and repr**flftiiN ^^ 
a district of workings where the coal lies at a much greater depth than 
in No. 1. We will assume, in this case, that inflammable gas exudes 
from the coal to such an extent that it is desirable that the safety-lamp 
should be exclusively used in the benks, while, by an arrangement for 
ventilating the board-gates with such currents of air as has been already 
described, the naked light may be used in them with the most perfect 
safety. Those who are experienced in the working of coal mines will be 
aware that to obtain the coal in the board-gates frequently necessitates 
the use of gunpowder, and, consequently, that the naked light here is in 
constant requisition, also, in the event of faults being met with by which 
the bed of coal may be " thrown" up or down, under such circumstances 
the use of gunpowder is also a great acquisition in making the horse- 
roads. Hence the advantages of oui* being able to introduce the candles 
here with impunity. 

The air is earned up on either side of these workings in a manner similar 
to that in No. 1, but with this exception, that there are no doors required 
to bear the air to the right and left portions of the district, for it will be 
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seen that the air is divided into two equal portions, and is then carried 
tip to the face of each board-gate, after which it returns to ventilate the 
benk, the two currents uniting again about midway across the benk, and 
passing thence to the return. The distance between the face of the 
board-gates, where naked lights are used, and the benks, where the safety- 
lamps are in use, will entirely depend on the discretion of the manager. 

I might remark, before going further, that, in the ventilation of dis- 
tricts, we should adhere as much as possible to the rule " n«?^ ^^ ^^ 
beyond certain doors with the naked lights where there is the remotest 
possibility of the air from the goaf approaching the candle by the doors 
being neglected or left open," — a contingency which you will at once 
perceive cannot arise according to the arrangements in No. 2. 

If we suppose the doors were neglected at E, this would only take 
the air from the board-gates for the time being, and assuming gas to be 
given off in ordinary quantities the result would not be serious. 

It might ignite at the miner's candle, but the explosion would be very 
limited indeed in extent. 

I believe I have clearly explained, that when both doors in any case 
happened to be left open, the air would rush into the benk and not press 
from the goaf. 

It will be observed, that there is a similarity between this plan of 
working and that at Lundhill, with this exception, that the barriers in 
the former system remain intact so long as the naked lights ^e used in 
the board-gate, so that the probability is, if an explosion unfortunately 
should occur, it wiU be principally confined to the district in which it 
originated. 

No. 3 plan, on the diagram, is a system of working coal similar to that 
at Lundhill, with this sole difference, that the benks are much wider, 
— the divisions of air are fewer, — and the system approaches, therefore, 
much nearer to that of the '' long-wall/' The ventilation in this plan is 
so arranged, that the air is taken up in the middle of the workings and 
is divided at the top, one portion going to the right and the other portion 
to the left, being subsequently taken down by the edge of the goaf. 

I freely confess that I have great doubts in my mind as to the prac- 
ticability of upholding air-ways by the sides of goaves, but, so far as 
my information extends, it appears that this system is practised, and my 
desire that you should have an opportunity of expressing your opinion 
on this particular plan, induced me to bring it before your notice. 

Before concluding altogether with diagram A, I would wish to point 
Vol. VI.— August, 1858. ff 



212 

tmt fto yon the manner in wliicli a colliery may be workea uSoer any me 
of tbe different systems here representedj keeping in view, at aU times, 
the necessity of armn^g the ventilation in such a manner that by split- 
ting the ail", trap-doore may he as much as possible dispensed with. 

To take one of tlie above planB, say No, 3, instead of commnmcating 
the benks and board- gates with each other, work your intermediate 
district according to this plan, and aftenrards proceed with the explonng 
driftsj or main levels^ and leave coal (as per diagrams V. and VI,)* of the 
Bame width as is required for No, 2 ; then form another district, and so 
on alternately J (see explanation of diagram No, VI,) By this arrange- 
ment of workings the ventilation may be regulated with the greatest 
pTseision. After the first alternate districts have been worked off, the 
coal which has been left for other districts can be commenced with, by 
going up between the goaves that have already been made* If it were 
asked how we can obtain command over the air when we communicate 
with the old works ? — my reply would be^ that ii' packing can be so 
put in as to cairy the air up and down in these goaves^ then this packing 
would undoubtedly hold good for the arrangem^t of the ventilation for 
the difstricts which have been left. 

So much for the various systems of ventilation shown on the disgrain. 

Diagram No. VI. The system of working, here shown, is that of 
leaviijg every alternate district of coal to be worked offy after the district 
on either side (AA) has reached the banier or boundary. 

By this arrangement, the board-gates and horse-roads which were 
used for the original districts, can be applied, with equal advantage, for 
the getting of the coal from either side of the benks. 

It will be seen, as indicated by the dotted lines, that places will have 
to be driven for the purposes of ventilation, which is easily arranged, as 
the currents of air from either side can be conducted by a door placed 
at (? in the board-gate along the slit, where they will unite at (P), and 
go up to the face of the benk, after which they return and pass through 
their respective regulators. 

If it ever occurred, however, under this system of ventilation, that 
the air in passing down the goaf should become too much contracted, 
thereby diminishing the quantity, a difficulty then arises, which may be 
obviated by removing the stopping at T, and placing a regulator at X, 
on either side, as the case may be. The air will then pass direct across 
the face of the workings from P to Q, — down the return board at T,— 
and through the regidators as before. 
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Now^ according to this plan, we are enabled to work off the whole 
of the pillars or blocks of coal left; between the board-gates, and this 
can be accomplished with the same permanent arrangements of ventil- 
ation as were previously in operation. 

It is hardly necessary that, at present, I should detain you any longer 
with my remarks on this important topic. 

You will see, that in my observations to-day, I have confined myself 
almost entirely to the Lundhill system of ventilation. Perhaps, at some 
future time, should opportunity offer, I shall, with your permission, take 
occasion to treat, in a similar manner, of the north-country system of 
ventilation, comparing it more especially with the plans at present in use 
in the midland districts. 

There is one remark I should wish to make before concluding, and it 
is this, that while I have mentioned^ in my observations above, the con- 
ditions under which candles alone may be used for the purpose of light- 
ing, as also, the conditions under which it is desirable that candles and 
lamps should be combined for this purpose, at the same time I am fully 
aware, that there are mines which are liable to sudden outbursts of gas, 
and, under such circumstances, it would be imsafe to introduce the naked 
light. This is a matter, however, which must be left solely to the dis- 
cretion of the manager. 



Mr. Wales, after the reading of the paper, proceeded to explain dia- 
gram No. I, illustrative of the ventilation of a coal mine on the Yorkshire 
system of working where no inflammable gas existed. He stated that 
the arrows would show the direction of the ah*; the double cross lines 
at D representing doors ; S, scales of air in the stoppings and doors; the 
single cross lines representing stoppings ; A, the downcast pit ; and U, 
the upcast pit. 

The air, they would perceive, after passing down the downcast pit A, 
traversed the two water-level boards to the north and south, then around 
the &ce of the benks east and west to the furnace board F, down which 
it passed to the upcast pit XJ, and Mr. Wales pointed out that the sole 
dependence of the circulation of the air was on the doors D being kept 
constantly shut. 

The President — How are the following-up benks ventilated ? 

Mr. Wales — ^The bearing-up doors, it will be perceived, have scales 
of air in them which air will pass up the following-up benks, provided 
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that no air escape across the go&fp or &lon^ the Iieaclwaj at tbe bottom 
of the benk. These scales of air at the doors it will be seen are cotDnioa 
to all the following-up benk^. 

The Pbesidhnt — ^Tlie onlj air passing to the banks is from the scale 
&t the doors ? 

Mr« WAtm — Yes, g^uig from h^k to board-^tej and from board- 
gate to benk^ 

Mr» FoTTEE^Bnt the split of air of those side beaks maj get aerosa 
tbe goaf? 

Mr* Wales — No ; tbe air has a free course up the side aad across tkn 
face of the benks, and the double yellow lines alongside the tbllowing-up 
benks ghow tbe packing, which is supposed to be tif^^ht, so that the air, 
having a free course up the »ide benks and arooad tbe face, goes that 
waj in preference to pressing through the goaf. 

Mr, PoTTER^ — When yon split the air^ one portion going to the fac6 
of the benks and the other to the foUo wing-up benks, what prevents it 
Grossing the goaf? 

Mr» Wales — Nothing, except the packing, if we can make it suffi- 
ciently tight. In the Luadhill cose it wa.^ supposed to be tight. 

The President to Mr. Potter — What you want to know is, why the 
ail' does not ci-oss the goaf? 

Mr, W^ALES — Suppose a portion did, the gi-eatest portion would f^-o by 
the face of the following-up benks, and these two cui-rents would meet 
at the slit nearest the face, and so pass through it to the next board-gate 
and benk. 

The President — No doubt a portion of the air does press through 
the goaf. Gentlemen will recollect this was one of the reasons alleged 
for the cause of the explosion at Lundhill, viz. : — by a portion of air 
passing from one side of the benk to the other, and carrying with it the 
gas which it is supposed was lodged in the goaf. In one of the follow- 
ing-up benks there was a fall of stone, which prevented the free passage 
of the air up that side of the benk ; two men were working on the op- 
posite side of the benk with lamps with tbe gauze removed, or with naked 
lights ; and it was supposed that a fall of stone had forced the air across 
the goaf, carrying with it some inflammable gas, and that the gas had 
been ignited at the lamps of these workmen, as they were found much 
burnt, and lying near the opposite slit. 

Mr. Elliot — If we consider the white portion of the diagram the 
goaf of the benk, a pillar of coal, it looks very like the old-fashioned 
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system of coursing the air up and down every place. It appears, also, 
a very expensive system of takings the air up the benks by those packings, 
represented by the double yellow lines. It must be very expensive, 
especially where there is no gas. Why adopt a system so expensive ? 

The Prbsidbnt — ^The packing is for the purpose of securing a road 
alongside the goaf to bring the coab out, as well as for air- way, and it 
is well known that there are several coUiei-ies working seams 9f coal, 
especially those containing a band of stone, by wide boards or benks, and 
building a pillar on each side of the board or benk, which serves the 
double purpose of forming a road-way and air course. These packings 
in the diagram represent the pillars in the cases alluded to where the air 
goes up one side of the pillar, or packing, and down the other. 

Mr. Elliot — ^The air would always go through the innermost slit. 
The packing further down is discontinued as a tram-way. 

Mr. Wales — It is as desirable to have a little air going round the goaf 
as not, when the roads are already made. I wish Mr. Elliot to under- 
stand that these roads were oiiginally made to bring the coals from the 
benks, and the expense which he complains of, is not incurred solely on 
account of ventilating purposes, but chiefly to bring the coals along. 
This is the actual system practised at Lundbill, and, I suppose, they find 
it as cheap as any other, or they would not practice it to such an extent. 

The President — Generally, the system of following-up benks is not 
practised. The more usual course is to take away the whole width at 
once. They are only adopted to obtain a larger diurnal quantity of coal 
in the same extent of space. In Lundhill the following-up benks were 
worked on both sides of the goaf, three on each side ; and, consequently,* 
a greater number of men were employed in working coal than could pos- 
sibly be accommodated in the face of the benks. It is, however, the more 
general practice in Yorkshire to take the whole width of the benk at 
once. 

Mr. Wales then exhibited diagram No. II., and the description having 
been read, 

The President — Explain how the air is forced up the sides of the 
goaf? 

Mr. Wales — With the packing. 

The President — But, you know, the packing is not tight. This is 
not quite the same as in diagram No. I., where, you said, the following- 
up benks were aired by the scale of the doors. In this diagram I do 
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Dot oUerve any scale m tbe doors, And^ I obserFGj tb© air hy first of all, 
taken up tlie one board-gate, ajcrpsa the slit between tbem, then brougbt 
down the other board-gate^ and up the following-up batiks on one side of 
the goaf J across the fftce, and down the following-ii[) benks oq the opposite 
side, and then up the next board-gate m before- 

Mr. Wales — ^If the packing h tight, the air would so travel It was 
represented that at Limdhill the packing was tight; and^ if so, it would 
carry the air up to the iace* If not tight^ the air would cross the goaf 
to cbe neai'est exit* 

I'he President — In the Luudhill plans, as given to us at the time of 
the explosion, and shown in Vi>L V., the durts show the air as pacing 
dijwti both sides of the benk-^* oot up one side and down the other. 

Mr- Wales — Then it would cross the next board-gate? 

The President — Take one case, the air goes up the northernmost 
board- gitte, then across the uppermost slit ; part cros'^s the faee, and 
part comes down the follow in g*up benks on the north side of the goaf 
to the bottom* That portion which crosses at the fact; then comee down 
the south side of the goaf and joins the other portion at the bottom^ and 
so paa^es up the next board -gate as before, except, as you will see a scale 
S at the uppermost door, where a portion is not forced down the south 
following-up benks* 

Mr W \ r r^ — What forces the air ai-ound the face of the benks, which 
is the longer distance ? 

The President — I suppose the passage across the bottom of the 
benk is not sufficiently large to admit all the current, and that, therefore, 
a portion is forced round the face and down the south side of the benk. 

Mr. Elliot — I believe a portion of the air came down on each side of 
the goaf to the bottom. 

Mr. Wales — When the air is taken up and down, as shown in the 
diagram No. II., it would look as if the place was ventilated. But, if 
only taken down one side of the goaf, then there may be a magazine of 
gas in the goaf, in which case the candles must be removed from the 
part which cannot be ventilated. 

The President— If the air is taken up one side of the goaf and down 
the other, there will be pressure of air across the goaf, more than if the 
whole of the air is taken up to the top at once, and one portion of it 
brought down on one side of the goaf, and the other portion on the other, 
suppose one-half on each side. The former mode would be more liable 
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to bring the gas out of the goaf unless the goaf can be completely ven* 
titated, which is, I believe, in general* impracticable to do, and, certainly, 
not to be depended npon to such an extent as that candles can be used 
with safety in its vicinity. 

Mr. Wales — The air would, if coursed up and down on each side of 
the goaf, take the nearest course, which would be across the goaf. 

Mr. Taylor — Is there a great deal of air-way at the bottom of the 
benk, along the headway ? What height is kept where the goaf joins the 
headway ? 

Mr. Wales — ^There is not, in my diag^ram No. II., presumed to be any 
air-way at all. There is packing which operates as a barrier. 

Mr. Taylor — What quantity of air was supposed to be in circulation 
at Lundhill at the time of the accident ? 

The President — We understood 60,000 cubic feet per minute, or 
30,000 cubic feet in each of the north and south divisions. 

Mr. Wales then explained the diagram No. II., and that portion of 
his paper relating to the falling of the strata in the goaf, and the con- 
sequences likely to arise from the use of candles in the following-up 
benks. 

The President — I would beg to remark as to the open space at the 
top of the goaf-^that immediately above the coal at Lundhill Colliery 
there is a considerable thickness of shale, which falls when the coal is 
removed. Above the shale is a thick bed of hard sandstone, which is, of 
course, difficult to break down. In the operation of working the benks, 
the shale would, in the first instance, fall down, the sandstone woidd then 
form the roof, and there would be more or less space between the top of 
the fallen shale, and the sandstone, which would be filled with gas, and 
which would form a magazine. Eventually, when a greater space was 
excavated, we may suppose the sandstone to break down, in the operation 
of which the gas would be suddenly forced out, and, if candles were ex- 
posed on both sides of the goaf, when such falls took place, we may easily 
imagine the result. The wonder is, not that explosions in such cases take 
place, but that they do not take place more frequently, no doubt, owing 
to the compact sandstone not being broken through at the time candles 
are exposed, or when the inflammable air is forced out. 

Looking at the Lundhill plan, VoL Y., you will see that the last two 
slits next the face are open, and that notwithstanding the air is professed 
to be taken down both sides of the goaf, or following-up benks, to the 
bottom — we certainly travelled across the bottom of some of the benks, 
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wlijch showed there wm a parage aloE^ the head -way — the air could 
not, tlioreforej be forced up and down as shown in Mr» Wales* diagimm, 

Mr. Wales then drew the attention of the meeting to the nuoaber of 
doors irophcated in the mode by which the Lund hi II ooUiery was worked 
and ventilated, and the Impropriety of using naked lights where gBB 
existed so near the goafs. 

Mr- Elliot to Mr, Wales — I think yon snid in your paper, at least 
so I understood it, that siome portion of the workings mtglit be worked 
with naked lights^ in advanced places, provided they wei'e a sufficient 
distanee in advance of the goaf* Having regard to the fact that there 
are seven or eight goaves all to be veotiliitedj or, at any rate, worked, I 
would like to ask, how far these places ought to be in advance of the 
goaveSj to enable the joint system of working with naked lights and 
lamps to be caiTied on with safety ? 

Mr. Wales — In ordinary caaes, three pillars, each 00 yards long = 
180 yards> You will see it in the next diagram* We will now pass 
on to diagram No. III., in which not a single door is used. 

The President — In the former diagrams tbe whole air of the pit was 
divided into two splits, of 30,000 cubic feet each, supposing the whole 
to be 00^000 cubic feet. In this case it is divided into aa many Ej»Uts as 
there are benks and board -gates, for, I see, you air one bank and one 
board-gate by euch split of air. 

Mr. Wales — This diagram represents about half the extent of the pit's 
workings — each of the southernmost board-gates — a split is then taken 
to the left hand benk which airs the benk, and then meets a split from 
the next board-gate, and so passes to the upcast. The remainder of the 
air from the first split passes round the face of the board-gate, and 
meeting the split which airs the right hand benk, passes through the 
regulators to the upcast. It will, therefore, be seen that each main split 
of air ventilates one set of board-gates and one benk, and passes through 
the regulators A B C D E F along the main return underneath the 
crossings x to the upcast shaft. 

The President — Let us first of all go into the question of the extent 
to which the air can be split. I suppose you would not require the same 
quantity of air for the board-gates as for the benks, and by the regula- 
tors you can give to each whatever quantity you please ? Suppose there 
are eight benks, and eight pairs of board-gates, = 16, could you venti- 
late these with 70,000 cubic feet of air per minute, or even less? I think 
in the Durham district there are a great many divisions of the pits venti- 
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)ated with less than 4,500 cubic feet of air. I wish to elicit information^ 
as I believe there are few Yorkshire collieries with more than 70^000 cubic 
ieet of air per minute. Suppose you had eight board-gates and eight 
benks, would 70,000 cubic feet of air be sufficient in a colliery yielding 
as much gas as Lundhill ? 

Mr. Wales — Scarcely, as it would require eight of each to produce 
^00 tons of coals in 12 hours. At Lundhill, at the time of the explosion, 
they were working night and day, and, therefore, they produced, with 
the same amount of workings, a larger quantity of coals in the 24 hours. 
I think 8,000 cubic feet of air for each benk, and 5^000 cubic feet for 
^ach board-gate per minute would be quite sufficient ; and if there were 
eight of each, it would require 104,000 cubic feet per minutO; which 
would be ample. 

I shall now go into the mode of dividing the air, and will take as a 
standard the above quantities, commencing with Nos. 1 and 2 board«gateSy 
diagram No. III., and suppose it is required that 8,000 cubic feet should 
go into each benk, and 5,000 cubic feet into each board-gate. I begin 
})j allowing 13,000 cubic feet to pass through each of the regulators 
R A and R B, and, consequently, 18,000 cubic feet to pass up the main 
road of each board-gate. If there were no obstacles in crossing each of 
the benks a and b, the whole of the 13,000 cubic feet would cross these 
benks, and pass through the regulators R A and R B, the dotted board* 
gate No. 2 not being supposed to be -driven. 

Suppose then the dotted board^gate to be driven, without any stoppings 
in the slits, sixy Xy no air would pass around the face of this board-gate. 
But suppose stoppings put into those slits, then what would be the result ? 
The pressure or density on each side of x would be equal, and, conse* 
quently, no air would pass round the face of the board-gate. But sup- 
pose I put a regulator at R /^ and allow only 8,000 to pass across the 
benk a, then the regulator R A having a capacity for 13,000 cubic feet, 
^,000 cubic feet will pass around the face of the board-gate No. 2, and, 
meeting 8,000 crossing the benk, will unite at o^ and so the 13,000 will 
pass through the regulator R A, and so on with the other benks and 
board-gates. 13,000 cubic feet, for instance, passing up the main board- 
gate No. 2 is divided at T, 5,000 cubic feet passing around the board- 
gate, and 8,000 cubic feet passing across the benk h, through the regu* 
later R g^ and meeting 6>000 cubic feet at P passing round the board-gate 
No. 3, and so imiting and forming the 13,000 cubic feet allowed to pass 
through the regulator R B, and so on with all the other benks and board* 
gates. 

Vol. VI.— August, 1868. og 
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But ft must be observed that the regulators R A^ R B, R C^ are ml 
Bufficient of tbemselves to di.stribute the air properly and regaWly through 
ths board' g^tetj iknd beolce^ or to gi7d to each their definite quantities* 
When the stoppings ar y 2 are put into the hoard-gates, the distance which 
the sir would then have to travel around tbe board -gate No. 2 would be 
gteater than the distanca which the current passing' across tbe benk a 
has to travel^ consequently, the latter current would fill the regulator 
H A to the detritnent of the air passing around the benk No. 2. Cos- 
sequenilj^ it \b necessary that there should be a regulator at R^ to ptie- 
vent more than 8,000 feet passing across the benk a^ leaving room in 
regulator R A for the 5,000 feet to make up the 13,000 feet allotted to 
pass through tbe regulator R A. 

These are given to show, that it is only practicable, where tJie distances 
or resistance of two currents is precisely equal, to pass equal quantities of 
air, of two cui-renta^ through one regulator, as proposed by some of the 
schemes before the public 5 and, that m the various irregularities of diB- 
tanoes necessarily occurring in the working of our extensive coal neiines^ 
we can only depend upon securing to each district the requisite quantity 
of air by a separate regulator to each spUt or current of air ; and, con* 
eequeatly, in addition to the regulators A B C D E F, it is requisite 
that regulators should ako be put in the slita at J'ff hi hl^m shown on 
the diagram. 

A long and desultory discussion then took place as to the question of, 
whether, supposing the separate currents of No. 1 passing across the face 
of the benk a, and No. 3 passing across the face of the bedc i, to be of 
equal density, any air would pass around the face of the board-gate No. 
2; and, also, as to the effect of the regulators A B C D, Ac, and the 
regulators fg hihl, which, though very interesting, as illustrative of 
the practical distribution of aur, cannot, without the diagrams be intel- 
ligibly communicated in the report of the meeting. The conclusion being, 
that in a case of working, similar to that shown in diagram No. III., it was 
necessary that the additional regulators fghikl, should be adopted, to 
ensure the requisite current of air to the board-gates and benks respec- 
tively. 

President — ^There is, then, no practical difficulty in doing away with 
all the doors, and working, as shown in diagram No. III., by regulators ? 

Mr. Wales — None, except that the coals cannot be brought along the 
slits in which the regulators'^ hikl Bxe placed. If the regulators 
are placed in the doors, when the doors are opened the equilibrium of 
the ventilation would be destroyed. 
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President — Consequently, the coals of the benks must, therefore, in 
such cases, be brought out on one side only of the benks. 

Mr. Wales to Mr. Elliot — ^You were speaking of the distance which 
the board-gates would be required to be in advfuice of the goaves or 
l)enks to enable candles to be used in the board-gates, though lamps are 
required to be used in the benks. I should say, with a current of 8,000 
cubic feet per minute, and in a colliery not yielding more gas than 
Lundhill, candles might be used in the board-gates, though it was neces- 
sary to use lumps in the benks. Diagrams IV. and Y. will explain this 
more fully. 

Diagrams IV. and V. were then exhibited, and the observations on 
them read. 

The President to Mr. Wales — ^Will you now explain how you can, 
with safety, use candles in the board-gates, it being admicted there is gas 
in the benks ? 

Mr. Wales — I would first explain, as regards diagram No. IV. It will 
be observed that the regulators are taken away from the slits and placed 
in the back board-gale, where there is no passage required for coal work. 
This is done efifectually by making the length of air-course, from the 
board-gates to the upcast shorter, and the resistance less than from the 
benks, consequently, the preponderating pressure of the air is towards 
and around the board-gates. I, therefore, put a regulator in the back- 
board, which gives the requisite quantity of air only, to the board-gate, 
and doors being put in the slits of the board'gates allow the coals to 
be brought out on both sides of the benks. It will be observed, likewise, 
as regards the use of candles in the board-gates, that the first of the 
air passes around the board-gates, then through the regulator. This 
prevents any portion of the air firom the benks reaching the candles of the 
board -gates. 

Diagram No. V. is a still safer mode, being the same as is shown in No. 
8, diagram A. In this mode the whole of the first of the air passes 
up the middle board-gate to the face ; it is then split right and left, and 
passes into the benks, and so to the return drift. Double doors are put 
into the road-ways leading to the benks on each side, so that when one 
is open the other is shut. These doors are different fit)m doors directing 
the main currents of a pit^ if they are left open they only take the air 
off the leading board-gates, the current through the benks is not at all 
diminished, neither does it affect the general quantity of air in the pit, 
or in each split. 
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As regards tbe tise of candles^ tba air from the board -g'ates pass to tli* 
benkSj and there is no possiibOity of the air pELssiog in tbe contmijr 
direction from the beaks towards the candles. 

Mr. Elliot — That is, you Tentilate the wholes and then bring' it out 
to the broken or benkfi* — That is what you call jjerfect safety f 

Mr. Wales— It cannot, perhapi, be considered perfect safetjj hut it 
is &9 perfect as I think possible. In the Lundhill ventiladon^ the air 
from the benks passed Into the board -gates, hence tbe danger of having 
candles in the board- g^tea. In this case the air passes from the board* 
gfttes into the henks, ajid there is no pos>sibilit_v of the air " baching &ut'^ 
of the banks upon the candles in the face of the board -gates. If thu 
doors are neglected the same result presents itsell^ and so long as candles 
can with safety be used in the board-gates, supj>osing no benks in exist- 
ence, they can in tMs case be used with equal safety if tbei-e are benks f 
as, on lookinij; at diagram V. it will be seen that the pressure of the air 
in any ca^ must be tow^ards the benks, and not from the benks to the 
board- gate^. 
^ Mr. Dunn — Ft is quite clear if the doors were left open, the air would 
pass into the goaf at all times^ and not from the goaves into the board- 
gates. 

Mr. Elliot — Are we dealing' with a fiery mine ? That implies danger. 
This is a case wbere gas is made in the mine. 

Mp. Wales — The paper explains that this is a case where "gas exudes 
from the coal to such an extent that it is advisable the safety-lamp should 
be exclusively used in the benks, while, by an arrangement for ventilating 
the board-gates with such currents of air as has ah^eady been described, 
the naked lights may be used in them with the most perfect safety." 

The President — I understand the case to be this — It is a case where 
you think you may, if the air is properly regulated, work the board-gates 
by candles, while safety-lamps are required in the benks ; but, then, to 
do that with safety, you must have the air so arranged that in no case, 
by the neglect of doors or otherwise, is it possible that the air from the 
benks should reach the candles, but that the pressure of the air shoukl 
be always from the board-gates to the benks. If you reverse it, and 
make it the tendency of the air to pass from the benks towards the board- 
gates, then it would be dangerous. The system you propose is to keep 
the board-gates sufficiently in advance of the benks, that, if the doors 
are neglected, the air passes into and joins the return air from the benks;^ 
both currents of air passing towaids the upcast as usual. 
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Mr. Wales — ^Apparently the system shown in diagram No. IV. is com- 
plete, but if we open the door a, the effect will be that a portion of the air 
from the benk No. IV. would go into the board-gate No. V. Thus when 
the door a is opened^ the shortest route for the air passing up the main 
road of board-gate No. IV. will be through the regulator No. 1, conse- 
quently, this regulator will be fully supplied with air. The other portion 
of the air crossing the face of the benk No. 4 will pass from a to ^, 
and so proceed up the board-gate No. 5 to where we suppose candles 
used. This air will so pass, inasmuch as, though the route by the face 
of the board-gate is not shorter than the regular route by B C when the 
door is shut, it meets with less resistance by that route when the door is 
opened, for the quantity of air then passing from A to 6 is much greater 
than the quantity from a to r, and it, consequently, meets with more 
resistance, from its velocity and bulk, than the smaller quantity and less 
Telocity of the air passing from aio c. 

Considerable discussion then took place; between Mr. Dunn, Mr. 
Greenwell, and Mr. Wales, on the effect of having a door in the 
situation of a, and the danger which would accrue if candles were used 
in the board-gate under such circumstances ; it appearing, that in such a 
mode of distribution of the air, though apparently, at first sight, a safe 
mode, it would not be safe to use candles in the board-gates in such cases, 
if inflammab le air prevailed to any extent in the benks and goaves. 

The President — The mode of distributing the air is not safe, as, 
though, while everything is right, the air does not pass from the benks 
to the board-gates, and so candles could be used with safety. But, should 
the door a, for instance, be left open^ accidently or negligently, then the 
tendency of the air would be to pass from the benks to the board -gates, 
a different state of circumstances coming into operation, viz., the velocity 
of the current in the main air-courses, and the pressure of the air, through 
the regulators not previously in operation, tending to divert the current 
in a different direction when the door is open than when shut. To Mr. 
Wales — Can you show us a mode of distribution of the air which is 
equally safe whether the doors are shut or open ; for, as doors are L'able 
to be left open at times, it is quite clear it would not be desirable that 
the safety of the mine should depend upon the contingency of any of 
the doors in the pit being neglected. 

Mr. Wales — ^The mode shown in Nos. 2 and 3, diagram No. V., 
accomplishes the object; as, whether the doors are shuc or open, the 
tendency is always for the air to pass from the benks to the return air- 
drifb; and not towards the board-gates. 



224 

Tim President — ^That is ii system wticU yott deem as periect^as yoti 
can sug^g-eat f 

Mr. Wales — The application of the air is good, but the distance which 
th^ naked light QUgbt to be from the benk must be decided upon by the 
viewer^ as he must be g'nided according to the circunifitances of the 
mine. There is another circtimstauce connected with tbig mode uf 
working which I would wish to point out^i It h all right no lon^ aa 
there ib a barrier or rib of coal between one goaf and another ^ but if 
tbo mode of working implies that at some time or other the different 
goaves are permitted to have free communiOiiDon with each other^ as m 
tbe case of working away the pillars of canl forming the support to 
tie board-gates^ or the bamers between the goaves, then a different state 
of things exi^t^ and it would be impriicucable so to distribute the air, 
that candles could be u^^ed with safety where inflammable air exists in 
the goares. 

The President — When, for instance, the three goaves shewn in 
diagram No/V. are thrown into one^ the effect of the regulator apper- 
taining to each benk or goaf is desti^oyedj you cannotj therefore, pursue 
the .system unless there is a solid wall between each beak t In both 
these benks, Nos. 1 and 3, diagram No. ¥., the air passes up the middle 
board -gate, which eould not be the case if the walls or pillars on each 
side of the board -gates were taken away. 

Mr, Wales — Just so. 

Mr. Boyd — That is the proposition I made on a former occasion. 

Mr. Wales, reverting again to the propriety of working the board- 
gates with candles, and the benks with lamps. If the doors at a are 
neglected, in diagram No. Y., the gas in the goaf cannot get back to 
the candle. The air may become stagnant in the board-gate for a 
certain time, until the ventilation is restored^ but it cannot " back^' from 
the benk to the candle. 

Mr. Elliot — This is a mixed system of candles and lamps; and you 
call it perfect safety ? 

Mr. Wales — Yes. I consider it a very good arrangement indeed^ 
with respect to the ventilation, but, as I have already stated the distance 
that must separate the naked light and the safety lamp, must greatly 
depend upon circumstances. 

The President — It is supposed to be a system of working where the 
coal requires blasting, and where candles are required to be used in the 
board-gates. But, suppose a fall in the goaf, would not that force out 
the inflammable air, and if sO; what would be the effect ? 
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Mr. Wales — ^The air wotild escape into the return air-course, and 
would not paAs into the board-^tes ; and, by keeping the board-gates 
in advance of the benks, to such a distanoe as I have already described 
(180 yards), I do not think that there would be the slightest possibility 
of the gas in the goaf (with such a current of air as before-mentioned) 
ever reaching the naked light in the board-gates. I may say that 
it is always contrary to my practice and directions to the officials 
acting under me, ever to allow the edges of a goaf to be so charged 
with gas, that in the event of a Ml of stone, the inflammable air 
might be forced on the candle. If a goaf were in such a state that 
this direction could not be carried out, I should then preclude the 
possibility of any accident occuring by altogether dispensing with can- 
dles in the district. We generally find that the greatest danger to be 
apprehended from gas coming out of the goaves is not from &lls of 
stone, but from a diminution of the pressure of the atmosphere } yet, even 
in this case, with a good current of air, and witii such a distance from the 
lamp to the candle as I have named, there is not much fear of accident 
Falls in- goaves do not generally force the air out to any great -extent. 
It is necessary to observe, that when the roof is composed of very strong 
material, and it remains unfallen fiur a large area in extent, under such 
circumstances the naked light must be kept at a greater distance from 
the benk than in the former case, where the roof is composed of softer 
material. 

Mr. Elliot — ^You have two systems. Tou have men working with 
candles in the whole, two or three pillars before the goaves, which 
contain gas, and in the working of the benks lamps are used. I do 
not subscribe to this being a perfectly safe plan. Assume, as we 
do, the goaves to contain gas — ^you assume by the neglect of a door, the 
air in the board-gate may become stagnant, and the face rendered foul. 
I do not think that this is anything like perfect safety, or either good 
working, when you admit the workings near the goaf may be filled with 
gas. 

Mr. Wales — ^Assuming that gas may be lodged in some part of the 
goaf, not at the edge, fiw this would be improper, as previously explained, 
and dangerous. But assume that both doors are left open, which i» 
icareely Ukely to happen, and that the air is taken off the board-gate, 
and the naked light being within three feet of the &ce, the gas ignites 
at the same. Then I would say that the expansion of gas would have to 
be very extraordimtfy indeed to reach the goaf at a distance of three 
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|}i]l!ire, or 180 yards. By this arrang^ement of doors it is obvious, alsdj 
that the inflammable air cannot be reyersed in the direction of the can* 
dles^ and if the doors were opened, the air would pass across the face of 
the beak to the return* The dan^r^ incurred generally by the applica- 
tlou of doorS| is by sucfa doors bein^ neglected or lef^ open^ and that the 
air may be reversed in the direction of the candles. The doors in this 
case, which Mr* Elliot wishes to lay such stress upon, are^ liko all other 
doors, necessary for the ventilation of the roiiie, and, like all similar 
doona, when neglected, the current of air will be diverted fram its proper 
course, and the veBtilation suspended for the time being 5 but this will 
apply in all cases where doDi*s are used, 

Mr. Elliot — You assume, that the doors being left open, the result is 
that the ventilation is suspended. 

Mr. Wales^ — As I stated before, when doors are laeglected, the ventil- 
ation, as a natural consequence, must be suspended m^re qt leu under 
all nreumstancei. Let us suppose, that by the negtect of such doors^ 
the gas accumulated to such an extent in the board -gate that, when 
ignited, the i5ame would extend 180 yards to the beak ; in such a < 
it must be obvious to any one that it would be unmatertal whether gai ^ 
existed in the benk or not, as the consequences of so large a quantity of 
gas escploding would be fearful to contemplate. 

Mr, Dunn — It is assumed the goaves are worked with lamps. 
Mr. Elliot — But assuming the case put, that the doors are left open. 
Is it safe and right to have candles near where places are going that 
are full of gas ? 

Mr. Wales — I do not say near : I say at a distance of about three 
pillars, which is about 180 yards. I believe you spoke of a combined 
system of working candles and lamps, at the Lundhill inquest. I may 
observe that, in a pit like that of Lundhill, with such currents of air as 
before stated, viz., 8,000 cubic feet per minute passing round the board-* 
gates and thence to the benks, I am of opinion that, under ordinary cir*' 
oumstances, gas would not be found at the edge of the benk ; but, under 
extraordinary cii'cumstances, it would be prudent to increase the dis- 
tance fi'om the face of the board-gate to the benk, or remove the naked 
lights altogether from the board-gates. It will be evident, if we can 
-Safely use the candles in the board-gates, that the expense of making 
horse-roads, &a, would be much less, as the use of gunpowder in making 
such roads is a great facility. 
Mr. Elliot — I suppose at that inquest the general impression given 
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by the evidence was a tendency to condemn absolutely the use of naked 
lights under any circumstances. I said I did not go so far as that ; 
neither do I go so far in this case. I say there are many cases in which 
a joint system might be used, but I think in the case Mr. Wales states 
it is {ffegnant with danger. I think great mischief is likely to result 
from working with candles very near the goaf. 

Mr. Wales — ^Yes^ too near; buty I stated that the board*gates were 183 
yards in advance of the benks, and there would be, also, from twenty to 
thirty yards more from the benk, through the slit^ to the board-gate, which 
makes the entire distance fit)m the lamps to the candles about 200 yards. 

The PRBSiDENT^This is an important question, as there are several 
collieries which cannot^ almost, be worked to profit unless candles are 
used. And it really appears the difference of opinion between Mr. Elliot 
and Mr. Wales is one of degree, depending in a great measure upon the 
quantity of gas evolved, as even, according to Mr. Elliot, there are 
cases where a joint system might be used with safety ; and I do not 
think Mr. Wales wishes the system to be adopted except in such cases. 
We know there are a great many cases in the trade.where, for years, a 
mixed system has been pursued with safety, and where candles are used 
in the whole, and lamps in working the pillars or in the benks The 
question before us is not, whether in all cases it is perfectly safe to work 
with candles in the whole mine, in the vicinity of goaves containing gas. 
But^ supposing the quantity of gas evolved in working the whole mine 
to be such that it can, in the ordinary sense of the term, be worked with 
perfect safety by candles, then would the proximity of a goaf containing gas 
render it unsafe to do so. We know that in working the whole mine we 
are liable to meet with sudden discharges of gas, notwithstanding which 
candles are used. Can, therefore, candles be so used within a certain 
distance of a goaf containing gas in an inflammable state ? The distance 
therefrom is, no doubt, an element in the case; but we must assume that 
distance to be a safe one. Then the fundamental security assumed by Mr. 
Wales is, that the air should be so distributed through the mine, that in all 
eases, whether the doors are opened or shut, the tendency of the current of 
the air should at all times be from the whole mine towards the goaf, and 
not in the contrary direction ; and this tendency, it is clear, must be such 
that, under no circumstance, should it be possible for the nir, in conse- 
quence of falls in the goaf or of other causes, to back from the goaf to the 
board-gates or candles. If we admit that a sudden fall in the goaf 
might, by possibility, force the inflammable air out of the goaf upon the 
candles, then the system would not be safe ; or, if we admit that the ills- 
VoL. VI.— August, 1858. nii 
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fill urge of ^s In tUo wbole mine may be sucli m that tbe ifortings may 
bt^oome foul, or be rendered inSaoimablej Etnd ttiBt, if set on fire, such 
esplosion miglit, bj poe^ibility^ reach the iQ^ammal^le air in the g^o&O 
then in &iicb a cam the system woitld^ un questionably , not be safe. Is, 
therefore, the system of working, and of the distribution of air proposed 
iu diagram No* V, such as would render it prudent to adopt a mixed 
mode of using lights^ or, is the insulation of the two operations of working 
BO complete, as that candles may with safety be used in working the 
whole mine, gas bein^ admitted to exist ia the goaves ? 

Mr* WAtKS — It is ?ery importantj not only in such a system of 
working as proposed in diagram No. V, but also in the ordinary mode of 
working pillars- And J would here observe, that too much care cannot 
he exercised in drawing a proper and safe line between ^^ safety ' and 
'* danger ;" and the manager ought at all time,*?, of' course, to exercise 
especial care to have the naked lights at such a distance from the 
goavGS that even by a full, neglect of doors, or any other contingency, 
there should not he the slightest chance of the air coming from the goaf 
to the candles. But as it is my intention to give ilhistrations of the rarioua 
modes of working and ventilating coal mines, in connection with this ques- 
tion, practiced in the counti^ of Northiimberland and Durham, perhaps the 
further discnsBion of the subject might be postponed until these are before 
the Ini^titute. I might be permitt<*d to observe, that my bringing those 
diagrams before your notice to-day, is entirely with a view of suggesting 
some better and safer mode of ventilation than that practised in Yorkshire 
prior to the explosion at Lundhill colliery, in the Barnsley district. 

The President — As we have a good deal of other business before us, 
probably the best arrangement would be to postpone any ftirthep discus- 
sion on this important subject until the next meeting, when we shall have 
the system as applicable to both modes of working coal mines before us. 

The President then stated, that Mr. Atkinson had just placed in his 
hands two j)apers, containing experiments in illustration of his former paper 
on the splitting of air in coal mines, and as they contained a good many 
figures and detailed experiments, he presumed it would not be necessary to 
read them to the meeting, but to have them prin<;ed with the proceedings. 

Mr. Atkinson— There is one set of experiments made at the Grange 
colliery. The result is, that in the splitting of air the relative quantities 
in each split remains nearly the same; when the aggregate quantity of 
air is diminished, the variation, wliich was not more than 2 J per cent., 
he attributed to the difficulty of measuring the precise quantities of air 
in each split, and not to any error in the theory. 
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The following is the account which Mr. Atkinson submitted to the 
meeting, of Experiments on the proportions in which different gross 
quantities of air, circulating in a mine, in the unit of time, divide them- 
selves over splits of various lengths, and offering different amounts of 
resistances, to the passage of a given quantity of air, in a given time. 

The experiments were made by Mr. Cooper, on the 16th July, 1858, 
at the Grange Colliery, near Durham. 

At this colliery there are two distinct pits, each lOJ feet in diameter, 
and 262 feet in depth, to the Hutton coal seam. 

In No. I. experiment the air-ways were all in their usual state, except 
that there was a regulator, or contractor, in the main intake air-way, at 
a distance of about 10 yards firom the downcast shaft, through which 
the whole of the air passing into the north, the east, and the south ways, 
forming the splits to be experimented upon, had to pass, before being 
split or divided. The three splits just mentioned, form the whole of the 
air of the Hutton seam of the colliery, excepting, only, that which goes 
to the underground engine, and that which goes to the stables. 

There is, however, a further quantity of air passing in the shafts, which 
18 employed to ventilate the workings in the Low Main coal seam. 

The accompanying plan shows the relative positions of the air-ways 
.in the Hutton seam workings, composing the different splits that were 
experimented upon. The furnace was driven, as nearly as practicable, 
at a uniform rate, for a few hours before, and also during the time that 
the experiments were being made. 

During the period occupied in making the experiments, the following 
observations were taken : — 
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The first series of teraper^tures were obserred at 11 o'clock, p,in., 
immediately after measuring tiie air for No. I. exj^enment, and wliil© the 
regTilator, at R on the plan, had an opening of 70 feet area. 

The second series of temperatures were observed at IS o'clock, p.m*, 
between the times when Ko. I. and No. XL experiments were made, whilo 
the opening^ in the regulator, at R on the plan, was 6^08 feet x 7 feet, 
offering an area of 46*62 superficial feet for the air to pass throiig^h. 

The opening in the regulator, plaeed in the main intake, was altered 
in area (wliile the furnace was uniformly fired), in order to dtw the 
gross quantity of air drcnlating in the timt of time. 

The foUowing are the particular of the measurements of the air i the 
velocities were all found bj timing powdej* smoke, over a known distance 
several times in each case^ and adopting the average as the roal times^ 
as exhibited below : — 
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£D-7.'i 
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MiftLn dme of air paEsiug^^ > . ^ . . 


14^00 
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36*17 
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40-40 
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Velocity of air, per minute' » . * < . 


5U'3 


206-S 


1096 
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Ditto 


445-5 


mi-2 1 
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Ditto 


4000 


105*3 


lC7't^ 
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Ditta ...... 


341 tj 
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In order to prevent irrcg'ularities in timing" the powder smoke, the 
powder was exploded a few yards to the windward of the commencement 
of the 120 feet distance, over which it was timed ; and a sig-nal was 
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given to the person counting the time^ first, when the smoke reached the 
commencement of the 120 feet, and another when it reached its termi- 
nation« 

The following are the quantities of air observed to be circulating^ per 
minute, in each of the splits, during each experiment : — 





i 


Lonxest or Gait 

Way, 8,260 
Yards long on 


Medium or 

North Way.2;142 

Yards long on 

the Averjtge. 


Shortest or 

Pottth Way, 

1,490 Yards long 

on the Arerage 


iinm Quantity 
of Air in all 
the Hplita. 


Percentage 
of groaa 
Quantity 

before Con- 
traction. 




1 

2 
8 

4 


CabieFMt 
7,948 
7,868 
7,520 
6,680 


Cubio Feet. 
16,800 
18,265 
11,900 
10,161 


Cvbio Feet. 
6,619 
5,926 
6,680 
8,768 


CvbicFeet. 
29,862 
26,544 
25,000 
19,594 


100 
89 42 
84-23 
62-64 



The following table shows the proportion or per centage of the gross 
quantities of air circulating per minute, that passed through the routes 
of each of the splits : — 







Longeater 
East Wav, 
3,260 Yards 
lone on the 
Averat^e. 


Medium or 
North Way. 
2,142 Yards 
long on the 
Average. 


Shortest or 
South War, 
1.490 Yards 
long on the 
Arerage. 


TotaU. 


SmnofEast 

and North 

Ways. 


9nmof East 

and South 

Ways. 


Sum of 

North and 

South 

Ways. 




1 
2 
8 
4 


26-60 
27-74 
80-08 
28-99 


51-24 
49-94 
47-60 
51-81 


2216 
22-82 
22-82 
19-20 


100 
100 
100 
100 


77-84 
77-68 
77-68 
80-80 


48-76 
6006 
62-40 
48-19 


73-40 
72-26 
69-92 
7101 




• • 


28-85 


50-16 


21-50 


100 


78-50 


49-85 


71-65 



If all the observations had been accurately made, and if no disturbing 
causes had existed, then, in order to prove that air splits or divides itself 
over any number of different splits, of different lengths, and offering 
different amounts of resistances to it, in the same mine, the whole of the 
per centages contained in each separate column of the preceding table, 
ought to have been equal to each other. 

From the table, it will be seen, that the longest or east-way split, had, 
on the average of all the four experiments, 28*35 per cent, of the gross 
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qufkntity af air circulatiis^ tbroiigh it ; and, that ths gi'eatest departuitr 
from thisj was wlien the greatest quatttity of air was circulatrng, in No. L 
experiment; wbea this, the long^t split obtained IJ per cent, of thm 
groas quantity of air, less* than it obtained on the average of all the 
four experiments ; this being directly contrary to the prevalent opinion , 
tlmt the long^t split g^ets the lefist share of the whole air, when it i$ 
smallest in amount ; and^ in like manner, this, the longest split, obtained 
nearly J per cent, more of the ^oss quantity of air, in the fourth expen* 
mant (when the gross quantity of air oirculating was smaUest in amounl) i 
than it obtained in the average of all the eiperiments^ contrary to thB 
prevalent opinion, to the eSect^ that the longest split obtains a redtuwd ' 
share or proportion of the entire pit^s air^ as such entire pit's air hecomaf 
less and less in amount Similar remarks apply to this split, m referenca 
to the second and third e:xperiments* 

The greatest departure from the average proportion of the gross quan- 
tity in tliis split, however, as has heen stated, occurs in No. L experiments 
23idj being only to the ej^t^it of IJ per cent, of the grmB amount of air 
in the three splits, it probably ori&ei from u-regidaiities in the air circu- 
lating, dming the time of taking^ the measurements, in part j and in port 
to errors of observation* 

The south wayj or shortest route, in the first three experiments, obtains 
one an<l tha ^nmt^ proportion, witliin } per cent>, of the gross quantity of 
air circulating in all the three splits^ and does not, as popular opinion 
would indicate, obtain a sensibly increasing proportion of the gross quan- 
tity of air circulating in the mine, as such gross quantity becomes reduced 
in amount ; on the contrary, indeed, the greatest departm*e from the 
average proportion, obtained by this, the shortest split, is in the fourth 
experiment, when the gross quantity of ah* circulating is least in amount j 
and then, instead of obtaining an increasetl, it actually appears to obtain 
a decreased proportion of the gross quantity circulating, to the extent of 
2 /(J per cent, of the average proportion of the gross quantity which it 
obtains in all the four experiments ^ and, this is the only instance, where, 
in this split, there is any material departure from a fixed proportion of the 
g^oss quantity ; and it may, probably, arise only from irregularities in 
the quantity of air circulating, and errors of observation. 

In the north way, offering the medium length of route or split, the 
per centages of the gross quantity of air circulating, when such gross 
quantity of air is greatest and least in amount, only differ from each 
other to the extent of little more than h per cent, of the gross quantities ; 
and, taking all the four experiments, that which has the greatest excess 
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above the average only differs from it to the extent of 1§ per cent, of 
the gross quantities ; while that which falls furthest below it^ only does 
so the extent of about 2 J per cent, of the gross quantities ; and the latter 
discrepancy occurs when neither the greatest nor the least gross quanti- 
ties are circulating. 

Now, although the Grange Colliery, where these experiments were 
made, is one where the strata and air-ways are remarkably level, and 
the temperatures of the intakes and of the returns were, at the time of 
the experiments, almost identical, rendering it improbable that any 
serious interference could arise from changes in the density of the cir- 
culating air, in ascending and descending parts of the air-ways ; and 
although the fiimace was driven, as nearly as practicable, at a uniform 
rate, from a few hours before the commencement of the experiments, till 
after they were completed, yet the observations appear to indicate the 
discrepancies which have been alluded to. 

After all, however, to those who are much accustomed to measure air 
in mines, the departures from a constant per centage (say the average 
per centage given in the last table), exhibited by the different splits, are 
no more than will appear likely to have arisen from changes in the gross 
quantities of air circulating, which have taken place between the times 
of making the measurements in the different splits, arising from firing 
the fiimace, running cages in the shaft, opening and closing doors. Sec. ; 
indeed, the irregular manner in which the departures from the average 
per centage, in nearly all the splits, arise, sometimes increasing and again 
growing less ; and at other times decreasing, and again growing larger, 
as the gross quantity of air circulating is successively reduced in amount 
over the four experiments, indicate, strongly, that these apparent discre- 
pancies do really arise from the causes last named, together with the 
errors of observation necessarily attaching to so difficult an operation as 
that of measuring the quantities of air in the air-ways of a mine; and if 
this be admitted, we may, I think, fairly conclude that these experi- 
ments establish, so far as they go, the opinion that the air in mines does 
divide itself over any number of splits, in the same proportions, whatever 
may be the gross quantity of air circulating in the mine, except in so far 
as they are destroyed by changes of density in the air, in ascending and 
descending parts of the air-ways of the different splits. 

Looking at the results of these experiments, in order to see how they 
bear upon the prevalent opinion, that where there are several splits in a 
mine, of different lengths, and offering different resistances to air, the 
shortest split will get a continually increasing, and the longest split a 
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eontinimlly decreasing, proportion of the gross ipiintity of air circulittin^ 
tbroiigb tlie whole of the spLitSj as such p'oss quantity becomes less anil 
Icsa in amount, wliile the state of all the air- ways remains unaltered; 
we observe that the very opposite of this, appears, from the table^ ta 
have been the case in these experiments, and that, although th^ depar* 
tnres from a fixed proportion are small in amount, and probably msB 
from the causes assigned, thf^y really appear, on the face of them, rallHr \ 
to indicate that tlie short split obtained a reduced, and the longest ooa 
an increased, proportion of the grofis quantity of air^ as such gross quan^ 
tity became less in amount, rather than the contrary ; aad, therefore^ m 
far as they are reliable, these experiments appear to explode the popular 
opinion to the ooatrary. 

Mr* Atkiksoi^ also submitted the following paper as an additional 
eridence of the square of the quantity of air being proportional to tlia 
resistanco encountered hj it. 

In the Appendix to tiie paper, read by Mons. Laurent, to a meeting 
of the membej^ of this Institute, on the Idth day of May, in the present 
year, " On the Lemielle System of Ventdating Mines,*' wa have a further 
evidence of the prevalence of the law, of the square roots of the veotil* 
ating pressures being proportional to the quantities of air put into cir- 
culation in the unit of timei in the same Tnine^ in the reault^ of rbp ex- 
periments by Mons. Dormoy, French Government Mining Engineer, on 
the quantities of air circulated in the imit of time, by one of Mons. 
Lemielle's ventilating machines, at the St. Mary's Mine, concession of 
Azincourt, near Aniche, Department of Nord, on the 28th January, 1856. 

The quantity of air was measured by one of Mons. Coombe's anemo- 
meters. 

The ventilating machine at first revolved at the rate of 21 revolutions 
per minute ; after that, the velocity was increased to 37 revolutions. 

Eight successive experiments were made, of which the results were 
the following: — 



Sets of 
Experiments. 



RevoliitimiH per [Observed Ventilating 
I Minute made by the | rresKure in Heiuht 
iVentilatiug Machine, of Column of Water, 

I I 



Quantity of Air 

circulated 

per Minute. 



No. 
1 
2 



No. 
21 

37 



Inches. 
0-8 
2-0 



Cubic Feet. 
16,848 

25,920 
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On the presumption, that the squares of the quantities of air eircu- 
lated per minute are proportional to the pressures by which thej are put 
into circulation, and, consequently, to the resistances encountered by 
them, in the same mine, we should have the proportion, 

In. In. Cub. Ft. Oob. Ft. 

As ^/0^ : ^72^ :: 16,848 ; 26,639 
the observed quantity being 25,920 cubic feet, or, only 719 cubic feet 
per minute, (which is equal to about 2f per cent.) less than the calcu- 
lated quantity; and this discrepancy is partly accounted for by the 
greater resistance due to the more expanded condition of the air, when 
the greater ventilating pressure is in operation, compared with its state 
of expansion, under the smaller ventilating pressure. 

Mr. Knowles, of Temple Lodge, Pendlebury, near Manchester, then 
presented the model of a safety-cage apparatus, which he explained to 
the Institute, observing that there were twelve of them at work near 
Manchester. The cage, apparatus, and coals, weighed five tons twelve 
cwts ; the cage and apparatus, two tons two cwts. 

On the motion of the President, thanks were given to Mr. Knowles 
for the present of his model, and, on the motion of Mr. Dunn, thanks 
were given to Mr. Wales for his paper. 
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